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Abstract 
 
Rating scales are popular for measuring attitudes, but response style, a source of measurement 
error associated with this type of question, can result in measurement bias in important 
attitudinal measures. Although numerous research efforts have been devoted to this topic, there 
are still some overlooked areas. This dissertation intends to fill three gaps in the literature on 
response style. Chapter 1 investigates the effects of face-to-face and Web survey on acquiescent 
response style (ARS) and extreme response style (ERS) using the 2012 American National 
Election Studies (ANES) data. Using the latent class analysis approach, I find that: 1) both ARS 
and ERS exist in both face-to-face and Web survey; 2) face-to-face respondents demonstrate 
more ARS and ERS than Web respondents; 3) the effect of mode on ERS is larger for black 
respondents than for white and Hispanic respondents. Chapter 2 compares ERS with respect to 
the format of response scale, specifically agree-disagree (A/D) and item specific (IS) scales. This 
study analyzes a between- and within-subject experiment embedded in the 2012 ANES. Using 
latent class factor analysis, I reached the following three major findings: 1) ERS exists in both 
A/D and IS scale formats; 2) ERS shows a slightly different pattern between the two scale 
formats; 3) when analyzing ERS within subjects across two waves, there is only a single ERS 
latent class variable for both scale formats, after controlling for the correlation within 
respondents. Chapter 3 utilizes the 2003 Detroit Arab American Study to examine the impact of 
acculturation of Arab Americans on ERS. The results indicate that less acculturated respondents 
are more prone to ERS than more acculturated respondents, and this is especially true for the
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 5-point rating response scales as compared to 3-point rating scales. This phenomenon can be 
explained by the fact that less acculturated respondents identify more strongly with honor-based 
collectivist cultures that value decisive and assertive answers since this is a way of showing 
one’s unambiguous attitude and standing, an important quality in such a culture. The language of 
the interview primes the relevant cultural norms and therefore mediates the relationship between 
acculturation and ERS. 
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Chapter 1 
Introduction 
Attitudinal questions, as distinct from factual questions, measure constructs that are not 
directly observable. One’s attitude is regarded as an underlying phenomenon or construct and is 
sometimes called a latent variable, a variable that is neither manifest nor constant. Rating scales 
are widely used in survey research to measure the underlying construct of one’s attitude. In a 
perfect world, we hope to accurately and reliably measure the underlying construct using survey 
questions, with only the random error. In reality, however, the measurement we have is usually 
far from perfect. Consequently, much research has been devoted to this type of question. One of 
the most fruitful lines of study is response style, a particular type of measurement error 
associated with rating scales. Response style describes the phenomenon that, regardless of the 
content of the survey question, respondents give answers based on some content-irrelevant 
criteria (Paulhus 1991). Since Cronbach (1941; 1942; 1946; 1950) developed and popularized 
the concept of response style more than 70 years ago, much attention has been given to this 
research area. Some review papers systematically synthesize the results of decades of research on 
response styles (Rorer 1965; Yang et al. 2010; Vaerenbergh and Thomas 2012).  
To facilitate an easy understanding of this concept, I illustrate several frequently studied 
response styles in Figure 1.1. Acquiescent response style refers to the tendency to choose “agree” 
or “yes” responses to survey questions more frequently than other response options. Extreme 
response style refers to the tendency to choose the two endpoints of a response scale more 
frequently than other categories. Two response styles, midpoint response style and mild response
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style, represent an approach opposite to extreme response style: with midpoint response style, 
respondents tend to choose the middle response option more often than others, while with mild 
response style, respondents tend to choose the intermediate options rather than the two extreme 
response options. Finally, disacquiescence response style is the opposite of acquiescence 
response style.   
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Figure 1.1. Illustration of four most frequently studied response styles. 
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Response style distorts the survey estimate in that the answers respondents provide is a 
blend of their true attitudes, or underlying constructs, and their consistent response behaviors that 
are independent of question contents. That is, response style can be viewed as a systematic 
measurement error component that introduces bias into the survey estimate. For example, 
acquiescent response style will artificially bias the estimate towards the positive end. 
Consequently, the survey estimate tends to overstate the positivity if the true attitude, which is in 
fact not as positive as it looks like. For another example, extreme response style drives the 
response away from the middle and therefore increases the variance of the estimate. Bias may 
also exist if the tendency of one end of the scale is higher than the other end. If more people are 
using the positive endpoint than the negative end, then a positive bias may exist. One the other 
hand, if people have a higher tendency of choosing the negative end of the scale, a negative bias 
will arise. 
Given the popularity of rating scales, developing a good understanding of the response 
styles is an urgent task faced by survey researchers. Although there is a rich literature on 
response styles, it is still lacking in several respects. Response style is a type of measurement 
error. To improve the measurement of a rating scale, the first step is to achieve a solid 
understanding of the source of response style bias. The response style bias can come from a 
variety of channels, and this dissertation is designed to explore three understudied aspects of 
response style. In particular, this dissertation research expands the existing literature on response 
style in three directions, namely the impacts of data collection mode, the scale design format, and 
the respondent’s acculturation level on response styles. Specifically, this dissertation has three 
research objectives: 
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 Objective 1: Assess survey mode effects on response styles and their differential effects 
across racial and ethnic groups. 
 Objective 2: Compare the response style observed between two scale formats and the 
stability of the response style between the two scale formats overtime. 
 Objective 3: Identify the relationship between response style and acculturation among a 
sample of Arab Americans. 
 
This dissertation comprises three substantive chapters, one for each research objective. 
Chapter 2 of the dissertation assesses survey mode effects on response style and their differential 
effects across racial and ethnic groups. In this study, I compare the incidence of acquiescence 
response style (ARS) and extreme response style (ERS) between face-to-face and Web surveys 
using the 2012 American National Election Studies (ANES). The literature suggests that 
answering “agree” or “yes” is seen as a more polite conversational interaction compared to 
giving a negative response (Leary and Kowalski 1990; Couch and Keniston 1960). The positive 
or affirmative response creates a positive self-image. Therefore, ARS is mainly used out of 
consideration for image management and the fear of potential negative judgment from others. As 
for ERS, some earlier research has pointed out that extreme responses are considered more 
sincere than non-extreme responses (Marin, Gamba, and Marin 1992; Bachman and O’Malley 
1984). Compared to extreme answers, which clearly express one’s attitudes and beliefs, middle 
responses make it more difficult for others to interpret responses. The more interpretable extreme 
opinions better promote social harmony, and create a polite, agreeable, likeable, and respectful 
interpersonal interaction atmosphere (Hui and Triandis 1989). The presence of the interviewer in 
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the face-to-face interview may stimulate the respondents to portray themselves as more polite 
(more ARS) and sincere (more ERS), in comparison to the self-administered Web survey.   
Chapter 3 compares the ERS between two types of rating scales, namely the item-specific 
rating scale and the agree-disagree Likert scale. In contrast to the Likert scale, in which all 
questions use the same agree-disagree response options, the item-specific scale adopts response 
options that are specific to each question. Several earlier studies have shown that the item-
specific rating scale reduces the incidence of ARS (Berkowitz and Wolkon 1964; Ross, Steward, 
and Sinacore 1995). However, not much is know about the ERS in the context of the item-
specific scale. This chapter also utilizes data from the 2012 ANES, in which was embedded both 
a between-subject and a within-subject experiment. This chapter seeks to achieve two goals: First, 
do respondents show different patterns of ERS when using an IS scale compared to an A/D scale? 
Second, is ERS a stable trait over time, or it is a phenomenon mainly driven by survey design 
features, such as question formats? 
Chapter 4 studies the impact of acculturation on ERS among Arab Americans using the 
2003 Detroit Arab American Study. Two previous studies have explored the relationship 
between acculturation and response styles (Davis, Resnicow, and Couper 2010; Marin, Gamba, 
and Marin 1992). Both of them target the U.S. Hispanic population. This chapter expands this 
line of study in two directions. First, this chapter focuses on Arab Americans, an ethnic minority 
group with a unique cultural background. The Arabic culture is based on honor-based 
collectivism (Uskul, Oyserman, and Schwarz 2010). Since it is generally believed that response 
style is a reflection of a society’s cultural norms, the Arabic culture should elicit a different 
pattern of ERS than the individualistic culture in the U.S. The acculturation level determines the 
degree to which the respondent and his or her response style reflect the norms of Arabic culture 
 
 
7 
or American culture. Second, the language of interview is treated as a mediating variable 
between the acculturation and response style. The interview language can prime one culture, and 
the activated culture will not only determine the respondent’s communication style but also 
shape the cognitive construct. When interviewed in Arabic, the honor-based collectivist culture is 
likely to be activated and, as a result, respondents’ response style will reflect the norms of that 
culture. Consequently, respondents will give more extreme responses. In contrast, less ERS will 
be observed from more acculturated respondents who speak English in the interview. 
The contributions of this dissertation are both practical and theoretical. On the one hand, 
this dissertation will provide survey researchers and practitioners with practical applications of 
research on the choice of data collection mode and design of rating scales. The result from 
Chapter 2 will inform us the differential mode effect on response styles. If a survey is mainly 
composed of questions with rating scales, response style bias should be a factor for consideration 
when choosing the mode. A mixed-mode survey design may be more appropriate when the 
rating scale only constitutes a small portion of the survey. Similarly, designing a rating scale 
other than the agree/disagree Likert scale, as in Chapter 3, can also influence the rating scale data 
quality. This dissertation also explores the mechanism behind the response styles. For example, it 
is widely believed that response styles reflect the mainstream cultural norm of a society. A 
contrast between the norms can result in distinctly different response style patterns (for review, 
see Yang et al. 2010). Immigrants, such as the Arab American respondents examined in Chapter 
4, are subject the cultural norms of both their host and home countries, and their acculturation 
levels can determine the extent to which they follow one cultural norm or the other. By 
establishing a relationship between the acculturation and response style, this chapter provides 
evidence on the hypothesized theoretical relationship between culture and response style.  
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I hope that this dissertation will provide more insights into the mechanism of response 
style as well as some practical information on the design of rating scales. However, the 
investigations of this dissertation are but small steps in an attempt fill a much larger void in our 
collective knowledge about response styles. My ultimate goal in writing this dissertation is to 
inspire further study on response style. This is especially important, as we increasingly rely on 
survey data to help us make predictions and decisions. 
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Chapter 2 
Examining Acquiescent and Extreme Response Styles between Face-to-Face and Web 
Surveys 
 
2.1 Introduction 
Likert scales are popular for measuring attitudes, but response style, a source of 
measurement error associated with this type of question, has been haunting researchers for 
decades. Response style describes the phenomenon that, rather than responding to the specific 
survey question, the respondent gives an answer that is based on some content-irrelevant criteria 
(Paulhus 1991). Acquiescence response style (ARS) and extreme response style (ERS) are two of 
the most frequently studied response styles in the literature. ARS refers to the tendency to choose 
“agree” or “yes” responses to survey questions more frequently than other response options 
(Baumgartner and Steenkamp 2001). ERS refers to the tendency to choose the two endpoints of a 
response scales more frequently than other categories (Paulhus 1991).  
Facing this issue, researchers have developed several methods to identify and reduce the 
measurement error caused by response style. Earlier research suggests using theoretically 
heterogeneous items to measure ERS and using balanced scales with reversed worded items to 
measure ARS. More recently, another cluster of methods for examining response style has 
emerged, which falls within the latent structure model realm. To name just a few of these 
methods, confirmatory latent class analysis (Bolt and Newton 2011; Kieruj and Moors 2010; 
Kieruj and Moors 2013; Kankaraš and Moors 2009; Moors 2008), latent class regression analysis 
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(Moors 2010), confirmatory factor analysis (Billiet and Davidov 2008; Billiet and McClendon 
2000; Welkenhuysen-Gybels, Billiet, and Cambré 2003), and representative indicators response 
style means and covariance structure (RIRSMACS) (Weijters, Schillewaert, and Geuens 2008; 
Thomas, Abts, and Weyden 2014) can measure and correct response style error using existing 
scales without necessarily creating additional special items such as heterogeneous items. 
(RIRSMACS is an exception.)  
This paper will utilize the latent class analysis approach to study a largely overlooked 
area of response style, which is the data collection mode effect. In particular, this study will 
focus on both ARS and ERS and examine the effects of two data collection modes: face-to-face 
and Web surveys. In addition, we will also examine the differential mode effects on different 
racial/ethnic groups. More specifically, we will study whether the non-Hispanic white, non-
Hispanic black, and Hispanic respondents will show more similar or different response style 
patterns in the two survey modes. As far as we know, there are only three studies that have 
examined the mode effects on response style, and none of these involve both face-to-face and 
Web interviews. Also, those studies only examined the overall mode effect without looking at 
the interaction effect between mode and race/ethnicity. Racial and ethnic differences of response 
styles have been well documented (Yang et al. 2010). In order to produce comparable data, it is 
important to evaluate the effect of modes on response styles for different racial/ethnic groups. 
 
2.2 Literature review 
Although studies on mode effects on survey measurement and response style are both 
abundant in the literature, these two are not often studied in conjunction with one another. One of 
the earliest attempts compares telephone versus face-to-face interviews using a city survey 
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(Jordan, Marcus, and Reeder 1980). This study shows that telephone interviews produce more 
acquiescent (i.e., saying “agree” or “yes”), extreme, and “Don’t know” responses than do face-
to-face interviews. The authors of this study conclude that telephone surveys produce worse data 
quality and attribute it to the lack of motivation in the telephone mode. A later study uses a 
university sample to examine electronic and paper mail surveys and finds that surveys completed 
in these two modes exhibit similar acquiescent and extreme response styles (Kiesler and Sproull 
1986). More recently, Weijters, Schillewaert, and Geuens (2008) examine four types of response 
styles (i.e., acquiescence, disacquiescence (saying “disagree”), extreme, and midpoint) across 
three different data collection modes, namely paper and pencil, telephone, and Web using 
RIRSMACS method. The results show that telephone surveys produce the least midpoint but the 
most acquiescence response style. The higher level of obligation and engagement of the 
respondents are speculated to be the cause of the fewer nonsubstantive neutral responses in the 
telephone mode compared to the other two modes studied. Also, the prevalence of acquiescent 
response style is due to the higher time pressure associated with telephone surveys. As we will 
review next, time pressure makes respondents more likely to give a quick response, which fosters 
the acceptance rather than rejection of a statement. Although the method used in the Weijters et 
al. study both identifies and corrects for response styles, it has a major drawback: RIRSMACS 
requires the collection of data from additional items other than the scale of primary interest. 
Consequently, this method can substantially increases the cost of the survey and the burden on 
the respondents, which makes it impractical or inapplicable in many situations.  
What contributes to acquiescent responses? In the literature, acquiescence has been 
discussed via two approaches: motivational and cognitive. The motivational approach regards 
acquiescence as a form of impression management, which means that people behave in certain 
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ways in order to create certain images of themselves for other people (Leary and Kowalski 1990). 
When answering questionnaires, the respondent adopts this yea-saying strategy to avoid creating 
a potential negative self-image resulting from negative responses (Couch and Keniston 1960). 
Some theorists even posit that, respondents may provide the acquiescent answers solely based on 
the response options without even reading the questions (Schlenker 1980; Leary and Kowalski 
1990). In contrast, the cognitive approach argues that acquiescence is the consequence of the 
cognitive process of interpreting the questions and forming answers (Cronbach 1942). Gilbert 
(1991) describes a two-stage belief process, namely representation and assessment. In the 
representation stage, human minds comprehend information, during which acceptance of the 
statement is the premise. In order to comprehend, people usually accept the provided statement 
fast and automatically. In the assessment stage, one will reconsider the statement based on 
evidence or logic and will decide whether to reject it or not. These sequential cognitive processes 
make the acceptance happen faster with less effort while rejection happens slower and with more 
difficulty. The study by Knowles and Condon (1999) classifies people into three groups, yea-
sayer, nay-sayer, and appropriate responders. While the response latencies of saying “yes” or “no” 
are similar for the latter two groups, it takes significantly less time for yea-sayers to say “yes” 
than “no”. This finding lends support to the Spinoza’s two-stage belief theory that acquiescence 
is the result of incomplete mental process. 
We predict more ARS in face-to-face interviews than Web questionnaires because when 
facing an interviewer, respondents are more likely to provide agreeable answers; this may be 
motivated by the fear of potential negative judgment from the interviewer. Web surveys, in 
contrast, will elicit less acquiescent answers since the desire for image management is much 
lower given the absence of the interviewer. Also, in face-to-face surveys, respondents are under 
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greater time pressure, and they do not have entire control of the flow of the process, as compared 
to Web survey in which respondents can respond at their own pace. Consequently, it is 
reasonable to assume that respondents under the face-to-face condition process the items only at 
the comprehension stage, which leads to automatic acceptance. However, a Web survey imposes 
fewer time constraints and allows respondents to go through both stages. As a result, less 
acquiescence will be observed from responses to the Web survey. So, the two aforementioned 
mechanisms behind ARS lead to the same prediction. 
When it comes to ERS, earlier research has pointed out that extreme responses are 
considered more sincere than nonextreme responses (Marín, Gamba, & Marín 1992; Bachman & 
O’Malley 1984a; Bachman, O’Malley, & Freedman-Doan 2010). The middle of the scale often 
indicates a lack of opinion, insufficient knowledge to answer the question, or an ambiguous 
opinion. Compared to extreme answers, which clearly express one’s attitudes and beliefs, middle 
responses make it more difficult for others to interpret responses. The more interpretable extreme 
opinions better promote social harmony, and create a polite, agreeable, likeable, and respectful 
interpersonal interaction atmosphere (Hui and Triandis 1989). It is reasonable to expect that 
respondents are more likely to give extreme answers as a sign of politeness when interacting 
with an interviewer than doing a Web survey. These considerations lead to the hypothesis that, in 
face-to-face surveys as compared to Web surveys, respondents have a higher tendency to present 
themselves as being more sincere to the interviewer by choosing the more extreme response 
options.    
This study will also examine the differential mode effect across three race/ethnicity 
groups, namely non-Hispanic white, non-Hispanic black, and Hispanic. Research in the U.S. has 
demonstrated that racial/ethnic minorities have different response styles than Caucasians. More 
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specifically, black and Hispanic respondents have a higher tendency toward ARS and ERS 
(Bachman and O’Malley 1984a; Bachman and O’Malley 1984b; Bachman and O’Malley 2013; 
Warnecke et al. 1997; Ross and Mirowsky 1984; Aday, Chiu, and Andersen 1980; Hui and 
Triandis 1989; Clarke III 2001; Gibbons, Zellner, and Rudek 1999; Marin, Gamba, and Marin 
1992; Davis, Resnicow, and Couper 2010). People of relatively powerless social status are more 
likely to adopt acquiescence as an impression management strategy (Ross and Mirowsky 1984; 
Marin and Marin 1991). That is, acquiescence is the consequence of deference and nonresistance 
from respondents of lower socioeconomic status or minority racial/ethnic groups in order to 
present a positive self-image to the more powerful members in the society and seek their 
acceptance (Carr 1971). Respondents employ ARS as an impression management strategy in the 
survey setting particularly when facing an interviewer belonging to a more powerful group. For 
ERS, the honor-based collectivist cultural orientation of some minority groups will foster rather 
than dampen the use of extreme responses because being seen as sincere creates not only a 
positive representation of the respondent but also of his close relations and associates. The 
subgroup culture, which includes the strong family bonds and support present among both 
African Americans and Hispanics, can increase the need for a sincere portrayal of self because 
“every individual is regarded as a walking symbol of his family” (Madsen 1964, 46).  
When the mode effect interacts with the sub-group cultures, we expect to discover more 
ARS and ERS from black and Hispanic respondents than from white respondents in the face-to-
face interview since the need for positive self-presentation is more acute among the two minority 
groups when interviewers are present. In contrast, the need for positive self-presentation among 
the three groups of respondents may be more similar in the Web survey when the interviewers 
are removed from the data collection process and the respondents have no one to impress. 
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Therefore, the differential mode effect will lead to a significant interaction between mode and 
race/ethnicity. On the other hand, it is also possible that the cultural influence is so strong that 
even in the self-administered Web survey the minority respondents still provide more 
acquiescent and extreme answers than white respondents. In that case, there will be only two 
main effects for mode and race/ethnicity but no interaction effect.  
 
2.3 Data and measures 
The 2012 American National Election Studies (ANES) Time Series survey provides a 
unique data set for testing the mode effects on ARS and ERS. 2012 was the first year in which 
ANES conducted two parallel surveys, one through face-to-face interviews and another through 
Web, using an identical questionnaire. Respondents under each mode completed two interviews, 
one pre-election and one post-election. In total, the 2012 ANES completed 5916 interviews. The 
variables in our analysis all come from the post-election interview, of which 1929 surveys were 
conducted through face-to-face interview and 3581 through the Web. The response rates were 38% 
and 2% for face-to-face and Web surveys respectively (AAPOR RR1), and the post-election re-
interview rates were 94% and 93% respectively. 
The two modes used two independent samples, both targeting U.S. citizens aged 18 years 
or older by Election Day 2012.  For the face-to-face interviews, an address-based, stratified, 
multi-stage cluster sample was selected. The face-to-face sample contained both a nationally-
representative main sample and two oversamples, for blacks and Hispanics. All selected 
households completed a screening questionnaire and one person per household was randomly 
selected to participate in the face-to-face interview. For the Web survey, respondents came from 
the GfK KnowledgePanel, a nationally representative probability Web panel. Respondents were 
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initially recruited through either address-based sampling or random-digit dialing. During the 
recruitment stage, all household members were enumerated, and one person was selected from 
each household to become the panel member and participate in surveys.  
The analysis examines three sets of balanced Likert scales from the survey to measure the 
ARS and ERS. Each 5-point scale ranges from disagree strongly (1) to agree strongly (5). The 
first two sets of scales contain four items, and the third scale contains six items. For each scale, 
half of the questions are positively worded, and the other half are negatively worded. The first set 
of questions asks about attitudes toward traditionalism, the second asks about the position of 
Blacks in the current society, and the third asks about attitudes toward egalitarianism. The 
question wordings of the 14 Likert scale questions, weighted means, and standard errors are 
presented in Table 2.1. The estimated means of 10 items and the estimated standard errors of 11 
items are larger in the face-to-face than Web survey. This indicates more ARS and ERS in face-
to-face than Web surveys, based on the bivariate analysis. 
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Table 2.1. Question Wordings, Means, and Standard Errors (S.E.) by Data Collection Mode, 
2012 American National Election Studies. 
 
  Face-to-face Web 
 Mean S.E. Mean S.E. 
Moral traditionalism     
TRAD1: The world is always changing and we should adjust our 
view of moral behavior to those changes. 
ab
  2.99 0.05 2.70 0.03 
TRAD2: The newer lifestyles are contributing to the breakdown 
of our society. 3.53 0.04 3.50 0.03 
TRAD3: We should be more tolerant of people who choose to 
live according to their own moral standards, even if they are very 
different from our own.
 a
 3.60 0.04 3.35 0.03 
TRAD4: This country would have many fewer problems if there 
were more emphasis on traditional family ties.
 a
 3.96 0.04 3.74 0.03 
     
Position of blacks in society       
BLAC1: Irish, Italians, Jewish and many other minorities 
overcame prejudice and worked their way up. Blacks should do 
the same without any special favors.
 cb
 3.82 0.04 3.76 0.03 
BLAC2: Generations of slavery and discrimination have created 
conditions that make it difficult for blacks to work their way out 
of the lower class.
 ab
 2.90 0.04 2.58 0.03 
BLAC3: Over the past few years, blacks have gotten less than 
they deserve.
 ab
 2.43 0.04 2.35 0.03 
BLAC4: It's really a matter of some people not trying hard 
enough; if blacks would only try harder they could be just as 
well off as whites.
 b
 3.36 0.04 3.40 0.03 
     
Equalitarianism       
EQUA1: Our society should do whatever is necessary to make 
sure that everyone has an equal opportunity to succeed.
 ab
 4.28 0.03 3.93 0.02 
EQUA2: We have gone too far in pushing equal rights in this 
country.
 ab
 2.81 0.04 2.94 0.03 
EQUA3: One of the big problems in this country is that we don't 
give everyone an equal chance.
 ab
 3.24 0.04 3.07 0.03 
EQUA4: This country would be better off if we worried less 
about how equal people are.
 b
 3.05 0.04 3.02 0.03 
EQUA5: It is not really that big a problem if some people have 
more of a chance in life than others.
 ab
 2.60 0.04 2.68 0.02 
EQUA6: If people were treated more equally in this country we 
would have many fewer problems.
 ab
 3.62 0.04 3.39 0.02 
a
 Mean difference between face-to-face and Web is statistically significant at α=0.05. 
c
 Mean difference between face-to-face and Web is statistically significant at α=0.1. 
b
 Standard error difference between face-to-face and Web is statistically significant at α=0.05. 
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The mode is dummy coded as 1=face-to-face and 0=Web. The race/ethnicity of 
respondent variable contains four categories: non-Hispanic white, non-Hispanic black, Hispanic, 
and other non-Hispanic. Considering the small frequency (144 face-to-face and 225 Web) and 
lack of information about the “other non-Hispanic” race group, it is excluded from further 
analyses. In both face-to-face and Web surveys, one of two interview languages, English or 
Spanish, was used at the respondent’s choice. As a result, 163 interviews were completed in 
Spanish, most of which were completed in the Web mode (143 cases). Although the interview 
language is of theoretical interest when examining response style, the small sample size in the 
face-to-face mode prevents us from conducting statistically sound analysis. Finally, 
race/ethnicity is categorized into three groups: non-Hispanic white (reference group), non-
Hispanic black, and Hispanic. Demographic variables of the respondents are included in the 
analysis model as control variables. Sex is a dichotomous variable with male as the reference 
group. The education variable contains three levels: high school or less, some college, and 
college or more (reference). In the public data file, the household income contains 28 categories, 
ranging from under $5000 to $250,000 and higher. The respondent’s age contains 6 categories: 
under 29, 30-39, 40-49, 50-59, 60-69, and 70 and over (reference).  
The demographic variables are listed in Table 2.2. The sample for these two modes came 
from two independent frames, both of which are representative of the whole population after 
weighting adjustments. Table 2.2 shows that the weighted distributions of demographic variables 
are indeed not significantly different across the two modes.  
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Table 2.2. Descriptive data for independent and control variables, 2012 American National 
Election Studies. 
 
  Face-to-face Web  
  % S.E. % S.E.  
Race/Ethnicity  
White (non-Hispanic) 76.96 1.48 77.82 1.01 𝜒2=0.318 
p=0.853 Black (non-Hispanic) 13.84 1.21 13.08 0.84 
Hispanic 9.2 0.89 9.1 0.71 
Sex          
Female 52.01 1.53 52.1 1.06 𝜒2=0.002 
p=0.961 
Education  
High school or less 40.6 1.51 40.11 1.08 𝜒2=0.073 
p=0.964 Some post-high school 30.12 1.37 30.4 0.96 
Bachelor's and above 29.28 1.41 29.49 0.93 
Age  
<30 21.2 1.29 21.02 1.01 𝜒2=4.807 
p=0.440 30-39 15.57 1.04 14.98 0.78 
40-49 17.28 1.18 16.71 0.78 
50-59 18.88 1.18 20.1 0.79 
60-69 14.28 1.12 16.27 0.69 
>=70 12.79 1.09 10.92 0.61 
  Mean 
(95% C.I.) 
Mean 
(95% C.I.) 
 
Household income 14.8 
(14.43, 15.18) 
14.25 
(13.99, 14.51) 
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2.4 Analytic approach 
Latent class analysis (LCA) is used to analyze the mode effects on response style. This 
analytical approach was first proposed by Moors (2003) for examining ERS (see also Moors 
2008; Kankaraš and Moors 2009). Later, Morren, Gelissen, and Vermunt (2011) proposed a 
nominal-ordinal hybrid model that was modified by Kieruj and Moors (2013; see also Moors, 
Kieruj, and Vermunt 2014) in order to estimate ARS and ERS simultaneously. This study adopts 
this hybrid model. Specifically, all latent variables are analyzed as ordered equidistant discrete 
variables, and Likert scales are treated as both nominal and ordinal categorical variables. They 
are treated as ordinal variables when estimating the acquiescent latent class factor because, as the 
level of acquiescence increases, the respondent is more likely to choose a higher level of the 
response option (towards agree) than a lower level option (towards disagree) on the Likert scale. 
When estimating the extreme latent class variable, Likert scales are treated as nominal in order to 
capture the non-monotone (U-shape) relationship: respondents with higher levels of ERS are 
more likely to choose the two endpoints than the response options in between. This can be 
written as the following linear model for the logit of responding in category c+1 versus c: 
 
𝑙𝑜𝑔
𝑃(𝑌𝑖𝑗 = 𝑐 + 1|𝐹1𝑖 , 𝐹2𝑖 , 𝐹3𝑖 , 𝐸𝑖, 𝐴𝑖)
𝑃(𝑌𝑖𝑗 = 𝑐|𝐹1𝑖, 𝐹2𝑖 , 𝐹3𝑖 , 𝐸𝑖, 𝐴𝑖)
 
= (𝛽0𝑗𝑐+1 − 𝛽0𝑗𝑐) + 𝛽1𝑗1𝐹1𝑖 + 𝛽2𝑗2𝐹2𝑖 + 𝛽3𝑗3𝐹3𝑖 + (𝛽4𝑗𝑐+1 − 𝛽4𝑗𝑐)𝐸𝑖 + 𝛽5𝑗𝐴𝑖 
Where 𝑌𝑖𝑗 denotes the response of respondent i to Likert scale question j, i=1,…,I, j=1,…,14; 
𝐹1𝑖 denotes the “moral traditionalism” latent class variable; 
𝐹2𝑖 denotes the “position of black in society” latent class variable; 
𝐹3𝑖 denotes the “equalitarianism” latent class variable; 
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𝐸𝑖 denotes the extreme response style latent class variable (ERS); 
𝐴𝑖 denotes the acquiescence response style latent class variable (ARS); 
𝛽1𝑗1 denotes the effects on the adjacent category logit for the “moral traditionalism” latent class 
variable, 𝑗1=1, 2, 3, or 4; 
𝛽2𝑗2 denotes the effects on the adjacent category logit for the “position of black in society” latent 
class variable, 𝑗2=5, 6, 7, or 8; 
𝛽3𝑗3 denotes the effects on the adjacent category logit for the “equalitarianism” latent class 
variable, 𝑗3=9, 10, 11, 12, 13, or 14; 
𝛽4𝑗𝑐+1 − 𝛽4𝑗𝑐 denotes the nonmonotone (U-shape) relationship between extreme response style 
latent class variable and the Likert scale;  
𝛽5𝑗 denotes the effects on the adjacent category logit for the acquiescence latent class variable; 
and 
c denotes the number of response options, c=1, 2, 3 or 4.  
 
It is clear from this equation that the model will output one regression coefficient for each 
content latent class variable and for the ARS latent class variable, and it will output five 
regression coefficients for the ERS latent class variable since effect coding is used. In the model 
specification, the items were allowed to load only on their corresponding content latent class 
variables. For ARS and ERS latent class variables, all 14 items loaded on these two style latent 
class variables because, theoretically, response styles should affect all items regardless of the 
content. The three content latent class variables were allowed to be correlated with each other, 
but the two style latent class variables were specified as uncorrelated with the content latent class 
variables and uncorrelated with each other. All five latent class variables were regressed on the 
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mode and on other covariates, including race/ethnicity, sex, age, education level, and household 
income, in order to test the mode effect on response style latent variables. Figure 2.1 illustrates 
the full analysis model. For clarity of presentation, the plot only shows the response style 
variables regressed on the covariates. In the analysis model, three content variables are regressed 
on the covariates as well. All models were estimated using Latent Gold 5.0. 
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Figure 2.1. Latent class analysis model of acquiescent response style (ARS), extreme response 
style (ERS), and content latent class variables (F1, F2, F3), with covariates.  
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2.5 Model Specification 
In order to find the best fit model for the data, we follow the following steps: 
1) Determine whether adding the response style latent class variables improve model fit, 
2) Decide the number of classes for the latent class variables, and 
3) Examine whether the equality constraint on latent class variable coefficients improves 
the model fit. 
In this study, we use the Bayesian information criterion (BIC) to compare models. The 
BIC reflects the model fit based on likelihood function and simultaneously penalizes less 
parsimonious models (i.e., models with more parameters). A more complex model tends to have 
a better fit but is less likely to be replicated and is sometimes uninterpretable. A smaller BIC 
value indicates a balance between model fit and model complexity.  
The first step of the analysis is to determine whether the data really reflect response style: 
ARS, ERS, or both. In other words, we determine whether adding the response style latent class 
variables improves the model fit, in comparison to the model with only content latent class 
variables. Table 2.3 presents the model fit statistics of four different models: content only; 
content and ARS; content and ERS; and content, ARS, and ERS. It is clear that the BIC value 
decreases as the response style latent class variables are added to the model (Model 1 vs. 2 vs. 3) 
and that Model 4, with three content variables and two response style variables, has the smallest 
BIC value, which indicates the best model fit. Also, the model with ERS (Model 3) has a smaller 
BIC value than the one with ARS (Model 2), which suggests that ERS is a more important 
response style variables than ARS. (Moors, Kieruj, and Vermunt 2014) report similar findings. 
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Table 2.3. Model Fit Statistics, 2012 American National Election Studies. 
 
  BIC No. of parameters 
Model 1: Content only (2-class) 152621 112 
Model 2: Content+ARS (2-class) 145829 139 
Model 3: Consent+ERS (2-class) 147837 184 
Model 4: Content+ARS+ERS (2-class) 142416 208 
Model 5: Content+ARS+ERS (3-class) 139761 213 
Model 6: Content+ARS+ERS (4-class) 138905 218 
   Model 6a: Equality on all latent variables 156832 140 
   Model 6b: Equality on style latent variables 139085 153 
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After demonstrating that the inclusion of response style latent class variables indeed 
improves the model fit, we move on to determine the number of classes for the latent class 
variables. Recall that the content and style latent class variables are discrete ordinal variables 
with equidistance between classes. Table 2.3 summarizes the results from estimating 2-, 3- and 
4-class models on all five latent class variables using the content+ARS+ERS model. The change 
in BIC value from 2-class (Model 4) to 3-class (Model 5) is substantial, and the rate of change 
decreases between 3-class (Model 5) and 4-class (Model 6) models. We also try to estimate the 
5-class model, but due to model complexity and difficulty interpreting results, the result from 5-
class model is not included. Considering these options, the 4-class model with three content 
variables and two style variables is the best intermediate model. 
The next step is to examine whether adopting a more parsimonious model can further 
reduce the model complexity. One approach proposed by Billiet and McClendon (2000; see also 
Billiet and Davidov 2008) in their confirmatory factor analysis is to constrain the factor loadings 
on the style factor such that they are the same across all items. This approach is later used in the 
latent class analysis framework to constrain the coefficients of response style latent class 
variables to be identical across items (Kieruj and Moors 2010; Kieruj and Moors 2013; Moors, 
Kieruj, and Vermunt 2014).  
We test three types of models: no constraints (Model 6, Table 2.3); equality constraints 
on both the content and style latent class variables (Model 6a); and equality constraints on the 
style latent class variables (Model 6b). After setting the equality constraints on all latent class 
variables, the model fit becomes even worse than for the model with no constraint. This suggests 
that the items are measuring different aspects of the substantive latent constructs and that the 
relationships between items and content latent class variables are of various strengths. Model 6b 
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has constraints on the style latent class variables only. The BIC value is only slightly larger than 
in the first model, but it has 65 fewer parameters, a much more parsimonious model. Besides, 
this approach is theoretically more meaningful because response style is a more stable 
personality trait than is attitude toward the question content (Naemi, Beal, and Payne 2009; 
Kieruj and Moors 2013; Weijters, Geuens, and Schillewaert 2010). Considering these options, 
the third model is preferred over the other two alternatives. At this point, the aforementioned 
analyses have lead to the final model for examining the mode effect, which is a latent class 
analysis model with three content latent variables and two style variables, each with four classes 
and equal coefficients of both style variables across all items. The covariates are included in all 
models estimated so far. 
 
2.6 Results for mode effect 
This section begins by presenting the estimated coefficients of the two style variables on 
Likert scale items. Then, we will present the estimated coefficients of covariates on the two 
response styles in order to examine the mode effect and the interaction effect between mode and 
race/ethnicity. 
Table 2.4 presents the regression coefficients of ERS and ARS on the 16 Likert items. 
Since the coefficients are constrained to be the same across all items on the style latent class 
variables, there is only one set of coefficients for each. The estimated coefficients sum up to zero 
because of the effect coding of the Likert scale questions. For ERS, the coefficients can be 
interpreted in the same way as a multinomial logistic regression where the predictor is an 
equidistance ordered variable with four categories. The two endpoints have negative coefficients 
while the middle three options have positive coefficients, suggesting that respondents at the 
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lower level of this latent class variable tend to choose the endpoints of the scale more often than 
do respondents at the higher level of this latent class variable. In other words, a lower level of the 
latent class indicates pro-ERS while a higher level of the latent class represents avoid-ERS. To 
better understand the relationship between the ERS latent class variables and the response option 
choice, we can convert the coefficient (log odds) into an odds ratio. For example, as the latent 
ERS moves down one level, the odds of choosing “disagree strongly” over “disagree somewhat” 
change by a factor of 146.94 (=exp(1.32+3.67)), and the odds of choosing “agree strongly” over 
“agree somewhat” change by a factor of 192.48 (=exp(1.18+4.08)).  
The estimated coefficient for ARS is the adjacent-category logit, and there is only one 
coefficient estimated due to the equality constraint. A positive coefficient indicates that, as the 
level of the latent ARS variable moves up, the respondent becomes more likely to choose the 
more positive response option. More specifically, as the level of ARS moves up one level, the 
respondent is 3.97 (=exp(1.38)) times more likely to choose category c+1 over category c. Since 
the items were coded as “disagree strongly” (1) to “agree strongly” (5), this latent variable is 
indeed acquiescence.  
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Table 2.4. Estimated Regression Coefficients and Standard Errors of ERS and ARS on the Likert 
Scale Items, 2012 American National Election Studies. 
 
Response style Response option ?̂? S.E.  
 ERS Disagree strongly -3.67 0.18 
*** 
  Disagree somewhat 1.32 0.13 
*** 
  Neither agree nor disagree 5.24 0.26 
*** 
  Agree somewhat 1.18 0.12 
*** 
  Agree strongly -4.08 0.19 
*** 
 ARS  1.38 0.07 
*** 
***
 p <.001. 
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The mode effect on the response style is presented in Table 2.5. The style latent class 
variables are dependent variables in this case. Since both style latent class variables are 4-level 
equidistant ordinal variables, the coefficients can be interpreted in the same way as an ordinal 
logistic regression. As a lower level of ERS latent class variable indicates pro-ERS and a higher 
level of ERS indicates avoid-ERS, a negative coefficient indicates a positive association between 
face-to-face and ERS. As for ARS, a positive coefficient indicates a positive association between 
face-to-face and ARS because a higher level of ARS latent class variable represents pro-
acquiescence. For each response style, we fit three models to determine the mode effect. The 
results in Table 2.5 are weighted coefficients. Model 1 includes mode and race/ethnicity only. 
The result shows that face-to-face interviews are associated with higher instances of ARS and 
ERS than are Web interviews (?̂?=-2.60, p<.001; ?̂?=1.27, p<.001). Since the literature has shown 
that response styles differ by respondents’ demographics, in Model 2, we include several key 
demographic variables as covariates. Exactly the same pattern emerges: the face-to-face 
interview is associated with more ARS (?̂?=-2.68, p<.001) and ERS (?̂?=1.23, p<.001). 
In order to test whether or not the mode effects on response styles are similar across the 
three racial/ethnic groups, we fit interaction models in which the mode interacts with the 
race/ethnicity of the respondents. Model 3 in Table 2.5 presents the regression coefficients for 
the interaction model for both ARS and ERS. The results lend clear support for the differential 
mode effect on ERS but not ARS, as the interaction coefficient of mode by black is statistically 
significant (?̂?=-3.49, p<.001) for ERS. To facilitate the interpretation of the interaction effect, we 
plot the predicted log odds of ERS from the interaction model. A negative value indicates more 
ERS while a positive value indicates less ERS. We set control variables at constant and only vary 
the mode and race/ethnicity to predict the log odds of ERS. Figure 2.2 shows that, although the 
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mode effects on ERS are similar between Hispanic and non-Hispanic white respondents, the 
mode effect is larger for non-Hispanic black respondents. When interviewed face-to-face, black 
respondents are more likely to use extreme responses than are the other two groups, whereas in 
the Web survey, the use of ERS is similar across the three groups. 
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Table 2.5. Estimated Regression Coefficients (Log Odds) and Standard Errors of Mode, Race, Interaction, and Control Variables on 
Extreme Response Style (ERS) and Acquiescent Response Style (ARS), 2012 American National Election Studies. 
 
 Model 1 Model 2 Model 3 
 ERS ARS ERS ARS ERS ARS 
 ?̂? S.E.  ?̂? S.E.  ?̂? S.E.  ?̂? S.E.  ?̂? S.E.  ?̂? S.E.  
Face-to-face (vs. 
Web) 
-2.60 0.31 
*** 
1.27 0.29 
*** 
-2.68 0.31 
*** 
1.23 0.36 
*** 
-2.23 0.33 
*** 
1.44 0.47 
** 
Non-Hispanic 
black 
-0.20 0.47 
 
2.52 0.35 
*** 
-0.56 0.48  2.5 0.46 
*** 
-0.04 0.52  2.56 0.52 
*** 
Hispanic 1.07 0.40 
** 
2.51 0.38 
*** 
0.41 0.44  2.56 0.53 
*** 
0.57 0.5  2.93 0.61 
*** 
Non-Hispanic 
white 
(Reference) 
Face-to-face×                   
   black             -3.49 0.95 
*** 
-0.26 0.73  
   Hispanic             -1.03 0.9 
 
-1.33 0.88  
Female (vs. 
male) 
      0.1 0.23  -0.76 0.32 
* 
0.1 0.23 
 
-0.75 0.32 
* 
<30       1.95 0.48 
*** 
-1.74 0.55 
** 
1.97 0.49 
*** 
-1.75 0.55 
** 
30-39       2.04 0.46 
*** 
-1.97 0.58 
*** 
2.04 0.46 
*** 
-1.95 0.57 
*** 
40-49       1.04 0.45 
* 
-2.14 0.55 
*** 
1.05 0.45 
* 
-2.13 0.55 
*** 
50-59       0.71 0.42 
# 
-2.37 0.47 
*** 
0.7 0.42 
# 
-2.36 0.46 
*** 
60-69       0.62 0.41 
 
-1.27 0.47 
** 
0.6 0.42 
 
-1.25 0.46 
** 
>=70 (Reference) 
High school or 
less 
      0.8 0.3 
** 
4.06 0.52 
*** 
0.8 0.31 
** 
4.02 0.54 
*** 
Some post-high 
school 
      -0.01 0.28  2.32 0.47 
*** 
0 0.28  2.29 0.48 
*** 
College and 
more 
(Reference) 
Household 
income 
      -0.03 0.02 
# 
   -0.03 0.02 
# 
-0.10 0.02 
*** 
***
 p<.001, 
**
 p<.01, 
*
 p<.05, 
# 
p<.1. 
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Figure 2.2. Interaction effects between mode and race/ethnicity on extreme response style, for a 
60-69-year-old male respondent with high school or lower education, and whose household 
income is set at the sample mean. 
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2.7 Discussion 
Although there is abundant literature on both data collection mode and response style, 
researchers rarely examine these two factors together, let alone the interaction effect of mode and 
race/ethnicity on response styles. Using the 2012 ANES data, this study examined the mode 
effect on acquiescent and extreme response styles. More specifically, the 2012 ANES has two 
independent samples: one for face-to-face surveys and another for Web surveys. This provides a 
unique opportunity to study the mode effect on response style using national representative 
samples. Using the latent class analysis approach, we discovered three main findings: 1) both 
ARS and ERS are present in the responses to three sets of Likert scale questions asking about 
“Moral traditionalism,” “Position of blacks in society,” and “Equalitarianism,” and of the two, 
ERS is the more dominant style variable; 2) face-to-face respondents demonstrate more ARS and 
ERS than Web respondents; and 3) the mode effect is larger for black respondents than for white 
and Hispanic respondents. 
The larger reduction of BIC values of ERS than ARS suggests that ERS is the more 
influential response style in this set of questions. Previous studies have shown similar findings 
from other surveys questions (Kieruj & Moors 2013; Moors et al. 2014). The reason for the 
weaker ARS, however, is not clear, providing an opportunity for future research. One thing we 
do know is that controlling for ARS improves the construct equivalence in cross-cultural study 
(Welkenhuysen-Gybels, Billiet, and Cambré 2003).  
The finding that face-to-face interviews elicit more ERS and ARS than do Web surveys 
confirms our theoretical expectations of both response styles. The desire to manage impressions 
in the presence of interviewers motivates the respondent to choose agreeable responses. In 
contrast, when taking a Web survey, the motivation of self-presentation is lessened by the 
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anonymity of the survey mode. Thus, we do not see as much acquiescence in the Web mode as 
we do in the face-to-face interview mode. A similar argument applies to ERS. Giving extreme 
answers is sometimes regarded as more informative and more opinionated in comparison to 
giving more moderate answers. Respondents, therefore, choose extreme answers in face-to-face 
interviews in order to portray themselves as genuine and to demonstrate to the interviewer that 
they are taking the task seriously. In taking the Web survey, respondents feel less pressure to 
give opinionated responses and therefore provide more moderate answers. Our findings are in 
line with the mode study by Weijters, Schillewaert, and Geuens (2008), which found a greater 
tendency toward  ARS and ERS in telephone rather than online surveys. Both face-to-face and 
telephone surveys involve interviewers, but they interact with respondents more directly in the 
former mode than in the latter. Although this has not been studied, we speculate that more ARS 
and ERS would be observed in face-to-face interviews than in telephone interviews.  
This study detected the interaction effect between mode and race/ethnicity on ERS for the 
first time. We found that the mode has a larger effect among black respondents than Hispanic 
and white respondents. It is not entirely clear to us why there is an absence of interaction effects 
on ARS. One possible explanation is the overall ARS is less salient than ERS in this set of 
questions. Therefore, there is less variation between racial/ethnic groups in terms of mode effect 
on ARS.  Also, the reason for the lack of interaction effect between mode and Hispanic is not 
entirely clear to us. As Figure 2 shows, the coefficients for Hispanic and white respondents are 
similar in both modes. One possible explanation is the relative high level of acculturation of the 
Hispanic respondents since ANES respondents are all U.S. citizens. Also, we excluded the 
Spanish interviews from the analysis. We would expect a different pattern if we have included 
the Spanish interviews as those Spanish-speaking respondents should be generally less 
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acculturated and carry higher level of Hispanic culture. However, the small sample size of 
Spanish interview prevents us from drawing any conclusion.  
This study advances our knowledge of the motivations behind both ARS and ERS. 
Although we study the mode effects on response style, what is actually revealed is a social and 
psychological consequence. The unique interactions present in survey situations provide us with 
an opportunity to empirically test the theories of ARS and ERS. The greater incidence of 
response style bias in the face-to-face survey as compared to the Web survey supports the notion 
that response style is driven by the interactive dynamics between the dyad of interviewer and 
respondent. When one party is removed from the interaction (i.e., the interviewer from the Web 
survey), a different set of cognitive and social norms, such as the survey response process, will 
emerge and influence respondents’ behavior.  
This study raises perhaps more questions than it answers. First, we only know that the 
Web survey mode reduces ARS and ERS for the three topics we examined. Whether the findings 
will be replicable using other questions is unknown. Second, what is the implication of data 
collection mode? Do these findings suggest that Web surveys provide better data quality since 
they lead to decreased response style bias? We know this is not a simple yes/no question. Our 
findings provide some evidence that the measurement capability of Likert scales is better in Web 
surveys than in face-to-face interviews, but we cannot carry these findings too far. A variety of 
factors must be considered when choosing the data collection mode for a particular survey. Third, 
are these findings applicable to other racial/ethnic groups beyond the ones included in this study? 
Some groups have distinct response styles reflecting unique cultural norms that are quite 
different from those of the three groups that we examined. Various interview modes may have 
different impacts on other groups, an important consideration given the increasing interest in 
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cross-cultural survey research. Finding a mode that reduces response style bias across different 
cultural groups will improve the comparability of survey data. 
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Chapter 3 
Comparing Extreme Response Styles between Agree-Disagree and Item Specific Scales 
 
 
3.1 Introduction 
When designing survey questions to measure opinions and attitudes, one of the first ideas 
that comes to a researcher’s mind is probably a Likert scale. As Bradburn, Sudman, and Wansink 
(2004) point out, attitudes comprise three major components, namely cognitive, evaluative, and 
behavioral. The cognitive component is one’s beliefs about the target object. The evaluative 
component is one’s evaluation of the object. The behavioral component is the connection 
between attitude and behavior. A Likert scale can be used to measure both the respondent’s 
evaluation (agree vs. disagree) of the rating object and the strength of the evaluation (strongly vs. 
somewhat). That is, it measures the intensity of one’s attitude toward an object (Krosnick and 
Abelson 1992). Furthermore, it may seem easy to design Likert scales since researchers have 
only to create questions describing the objects they want to measure without varying the 
response options. These advantages make Likert scales very popular among social scientists and 
marketing researchers. For example, the Marketing Scales Handbook and other similar 
references provide numerous citations to publications using Likert scales (Bearden and 
Netemeyer 1999; Bruner, Hensel, and James 2001). 
Although it is popular in many fields, the data quality yielded by Likert scales in the 
agree-disagree (A/D) format is controversial among researchers (for examples, see Clark and 
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Clark 1977; Fowler and Cosenza 2008; Billiet and McClendon 2000; DeVellis 2011; Revilla, 
Saris, and Krosnick 2013). Some survey methodologists have even argued that “researchers will 
have more reliable, valid, and interpretable data if they avoid the agree-disagree question form” 
(Fowler 2013). One of the concerns about the A/D scale is the acquiescent response style bias, 
defined as the tendency to choose “agree” or “yes” responses more frequently than other 
response options (Baumgartner and Steenkamp 2001). Recognizing the measurement issues 
involved with the A/D format, researchers have developed other question formats to measure 
attitudes. In this study, we will focus on one of these questions types, the item specific (IS) 
question. The IS question asks the respondent to choose an option that best describes his or her 
attitude. Distinct from the A/D format, which offers the same response options for all questions, 
an IS question uses response options that are specific to the question contents (see Appendix A 
for examples of IS questions).  
As we will review below, some efforts have been taken to compare the A/D and IS rating 
scales. However, we notice that although some research has examined extreme response style 
(ERS) using the A/D scale, no work has yet examined the ERS in the context of the IS scale. 
ERS is another common measurement bias in rating scales and refers to the tendency to select 
the two endpoints of a response scale more frequently than the intermediate ones (Paulhus 1991). 
This study will fill that gap by examining the ERS of A/D and IS scales using experimental data 
in a panel study. We also try to answer two research questions. First, do respondents show 
different patterns of ERS when using an IS scale compared to an A/D scale? Since ERS is 
regarded as a type of measurement error, a scale that yields lower levels of ERS bias is preferred. 
Second, is ERS a stable trait over time or it is a phenomenon mainly driven by survey design 
features, such as question formats? 
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3.2 Literature review 
The literature presents a number of problems associated with questions in the A/D format. 
First of all, to design an effective scale, researchers must make a series of decisions about the 
format of the question, including the number of response options (Alwin and Krosnick 1991; 
Revilla, Saris, and Krosnick 2013), whether to label the whole scale or only the endpoints 
(Krosnick and Berent 1993), whether to use numeric or verbal labels (Alwin and Krosnick 1991), 
and whether to provide middle options (O’Muircheartaigh, Krosnick, and Helic 2000). These 
decisions can potentially influence the reliability as well as the validity of the data. (For a more 
comprehensive review, see Krosnick and Presser 2010.) Second, the choice of the rating object is 
arbitrary, and different wordings are subject to differential measurement errors (DeVellis 2011). 
The common practice is to phrase the statement such that it aligns unambiguously with one end 
of a continuum, although the endpoint of a latent continuum may also be arbitrary (Fowler 1995). 
Third, the cognitive process of answering an A/D question is different from that used to answer 
most other survey questions. The cognitive burden is higher than if the attitude is approached 
more directly through IS format. Rather than the well-known four-step cognitive process for 
survey response (Tourangeau, Rips, and Rasinski 2000), A/D format requires a more involved 
set of cognitive steps (Carpenter and Just 1975; Clark and Clark 1977; Trabasso, Rollins, and 
Shaughnessy 1971). The fourth problem associated with the A/D format is that it is not clear 
what the distance is between the two adjacent options (Fowler and Cosenza 2008). In analysis, 
researchers often dichotomize Likert scale items to agree vs. disagree and hence information is 
lost from the supposedly ordinal scale (Fowler 2013). Last but not least, A/D format suffers from 
acquiescent response style bias (Schuman and Presser 1981; Billiet and McClendon 2000; Billiet 
49 
 
and Davidov 2008). Such response style can artificially increase the estimated mean and make 
the responses look more positive than they really are.  
Knowing the measurement errors associated with the A/D scale, some survey 
methodologists prefer to use IS formats over A/D formats because IS formats are “much simpler, 
direct and informative” (Fowler and Cosenza 2008; see also Converse and Presser 1986; Fowler 
1995). In contrast to the A/D format, in the IS format, “the categories used to express the opinion 
are exactly those answers that we would like to obtain for this item” (Saris et al. 2010). For this 
reason, it is reasonable to assume the cognitive burden of answering an IS question is lower than 
that of answering an A/D question. The respondent needs only to judge and map his or her 
attitude on the response scale without having to map both his or her true attitude and the rating 
object onto the response continuum in order to answer A/D question.  
Empirical studies comparing the measurement quality of A/D and IS formats are 
relatively limited and the findings are mixed. Most of the studies examine the acquiescent 
response style and the reliability and validity of the A/D and IS scales. Berkowitz and Wolkon 
(1964) are among the first to examine these two types of rating scales and discover that the 
reliability is similar across all scale types. Later, Ray (1979) tests a total of six A/D and IS scales, 
and correlates the estimates’ external validation data1. He reports mixed findings: two types of 
the A/D scale and one IS scale have higher validity than the other scales. Patient satisfaction 
rating is another area in which A/D versus IS formats have been studied. Counte (1979) 
compares patient satisfaction rating scales and finds that IS scale explains more variance than do 
                                                          
1
 The external validation data in the Ray (1979) study is the peer ratings of the achievement 
motivation of the respondents. The validity is operationalized as the correlation between the self-
reporting and the peer rating. 
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the A/D measures. Similarly, Ross, Steward, and Sinacore (1995) evaluate seven patient 
satisfaction rating scales, three of which are A/D Likert scales. They detect acquiescence bias for 
all scale types2. They also find that the internal consistency of satisfaction measures is higher for 
respondents who give either no acquiescent responses or a moderate amount, as compared to 
those with a high level of acquiescent responses. Saris et al. (2010) expand this line of study to 
an international setting (i.e. 14 European countries) using a multitrait-multimethod approach and 
demonstrate that, for two out of three questions, the item specific format shows better reliability, 
validity, and quality than the A/D format3. However, the quality advantage for the IS question is 
not universal across all countries examined. More recently, Cibelli and Callegaro (2011) report 
the findings from a Google AdWords customer satisfaction survey conducted in five languages; 
in each language the A/D format elicits more acquiescence bias than does the item specific 
format.  
Previous research has also shown that the A/D Likert scales are susceptible to ERS bias 
(Greenleaf 1992; Vaerenbergh and Thomas 2012; Weijters, Schillewaert, and Geuens 2008; 
Morren, Gelissen, and Vermunt 2011). This is true regardless of the design features of the A/D 
scale, including scale length (5- to 11-points), middle response category, fully labeled vs. end 
labeled, numerical labels, agreement scale vs. bipolar scale, although the magnitudes are slightly 
different (Kieruj and Moors 2010; Kieruj and Moors 2013; Moors 2003; Moors, Kieruj, and 
Vermunt 2014). The presence of extreme response style is stable over time in longitudinal 
                                                          
2
 The acquiescent response bias in Ross et al. (1995) is measured through pairs of questions for 
which the content is the same but the direction of the question wording is reversed.  
3
 The validity in Saris et al. (2010) refers to the internal validity as measured by the MTMM 
model. 
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studies and consistent across items in the same survey, suggesting that it is a stable personality 
trait among respondents (Weijters, Geuens, and Schillewaert 2010a; Weijters, Geuens, and 
Schillewaert 2010b) 4. It is unknown whether the IS scale also suffers from ERS bias and to what 
extent compared to the A/D scale. The goal of this study to evaluate and compare the ERS bias 
between these two scale formats through experimental data. 
 
3.3 Data and measures 
This study analyzes the experimental data embedded in the 2012 American National 
Election Studies (ANES). The questions under study measure the general population’s political 
efficacy. Political efficacy refers to the “feeling that individual political action does have, or can 
have, an impact upon the political process” (Campbell, Gurin, and Miller 1954, 187). The ANES 
has measured the general population’s political efficacy for decades using the A/D format. Given 
the importance of this measure, it is critical to achieve a thorough understanding of the 
measurement of these questions. In 2012, the ANES includes four A/D items to measure 
individuals’ sense of efficacy. The first two items measure one’s internal efficacy and the last 
two items measure one’s external efficacy. The internal efficacy questions ask about how people 
think about their ability to adequately understand and effectively participate in politics, and the 
                                                          
4
 The ERS in Greenleaf (1992) is operationalized as the proportion of the extreme answers to 16 
questions with low inter-item correlations. The ERS in Weijters, Schillewaert, and Geuens (2008) 
is measured through representative indicators response style means and covariance structure 
(RIRSMACS) method. The ERS in Weijters et al. (2010a) is estimated by the multiple-indicators, 
multiple-covariates (MIMIC) Model. The ERS in Weijters et al. (2010b) is modeled as a tau-
equivalent factor complemented with a time-invariant autoregressive effect. 
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external efficacy questions ask about people’s perceptions of the responsiveness of public 
officials and government institutions to their demands (Niemi, Craig, and Mattei 1991). 
Although there are debates about the concept of political efficacy, these are beyond the scope of 
this study, and readers can find more details elsewhere (Balch 1974; Morrell 2003; Chamberlain 
2012).  
Out of the concern that the A/D format would potentially cause acquiescent response bias, 
the 2012 ANES included four IS items in addition to the A/D items. The IS items were designed 
to measure the same internal and external efficacy as the A/D items. The two question formats 
were tested in a between- and within-subject experiment across two waves of interviews. In the 
pre-election study, the respondents were randomly assigned to one of the two kinds of scales. As 
a result, there are 3023 respondents for the A/D and 2890 for the IS scale. In the post-election 
study, the assignment was reversed. The between-subject design allows for examination of the 
ERS between the two question formats if we treat the pre- and post-surveys as two cross-
sectional surveys. The within-subject design permits study of the change in response style 
between different question formats for the same respondent. The experimental design and sample 
sizes are illustrated in Figure 3.1. The respondents were interviewed either face-to-face or via the 
Web, and the response rates were 38% and 2%, respectively. The overall re-interview rates were 
94% and 93%, for face-to-face and Web respectively. To rule out the possibility of differential 
nonresponse bias between the two modes, we examined the demographic variables, including 
gender, age, race/ethnicity, education level, household income, and marital status. None of them 
was statistically different between the two modes (Appendix 3.2). Also, we compared the same 
set of demographic variables between the two rating scale formats within each mode, and they 
did not differ significantly either.  
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Figure 3.1. Experimental design and sample sizes. 
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3.4 Analytical approaches and results 
In this section, we will describe the analytical approaches and report the results for the 
between-subject and within-subject experiments separately. Similar latent class factor analysis 
models were used to measure ERS to both the between- and within-subject experiments but the 
measurement models are different for between- and within-subject experiments. 
 
3.4.1 Between-subject experiment analysis  
We will first examine the distributions of answers to each question between the two 
question formats using the pre-election interview data. This will show us whether there is any 
difference between the A/D and IS formats in terms of ERS and whether the difference is driven 
by any particular question or whether it is a consistent phenomenon across all four questions. 
We will then perform latent class factor analysis to examine ERS between the two 
question formats. In the literature, there is no single accepted statistical procedure for measuring 
the ERS. We choose this method because it can simultaneously estimate response style and the 
substantive contents of the scale as different latent class factors. As a result, the estimate of the 
response style factor is not confounded with the question contents. Billiet and McClendon (2000) 
initially propose to use confirmatory factor analysis (CFA) to estimate both content factors and 
the acquiescent response style factor (see also Billiet and Davidov 2008). CFA treats the rating 
scales as ordinal variables, so it is adequate for measuring acquiescent response style because a 
monotone relationship is assumed between the response style latent variable and rating scale. In 
other words, respondents with higher levels of ARS are more likely to choose a category closer 
to the positive end than the negative end of the scale. When it comes to the ERS, a U-shape 
relationship is expected between the ERS latent class factor and response items. That is, 
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respondents with higher levels of ERS are more likely to choose endpoints than the intermediate 
categories. CFA cannot capture such a relationship.  
Moors (2003) extends this approach to the latent class analysis framework and treats the 
rating scales as nominal variables in order to estimate ERS. Morren, Gelissen, and Vermunt 
(2011) further extend the model, imposing an ordinal relationship between the rating scales and 
content latent class factors but for ERS, maintaining a nominal relationship between the same 
rating scales and ERS latent class factors in order to capture the non-monotone (U-shape) 
relationship. This is a more parsimonious model; for each response item, only one coefficient is 
estimated for the content factors. The model was further simplified to impose an equality 
constrain on the style factor coefficients (Kieruj and Moors 2013; Moors, Kieruj, and Vermunt 
2014). In other words, only one set of coefficients is estimated for all items. This is theoretically 
meaningful since the style factor should affect each item equally regardless of the question 
content. This constraint is similar to the equal factor loading constraint in the CFA model by 
Billiet and colleagues (Billiet and McClendon 2000; Billiet and Davidov 2008). The model can 
be written as follows: 
 
𝑙𝑜𝑔
𝑃(𝑌𝑖𝑗 = 𝑐 + 1|𝐹1𝑖 , 𝐹2𝑖 , 𝐸𝑖)
𝑃(𝑌𝑖𝑗 = 𝑐|𝐹1𝑖 , 𝐹2𝑖, 𝐸𝑖 , )
= (𝛽0𝑗𝑐+1 − 𝛽0𝑗𝑐) + 𝛽1𝑗1𝐹1𝑖 + 𝛽2𝑗2𝐹2𝑖 + (𝛽3𝑗𝑐+1 − 𝛽3𝑗𝑐)𝐸𝑖 
Where 𝑌𝑖𝑗 denotes the response of respondent i to item j, i=1,…,I, j=1,…,4; 
𝐹1𝑖 denotes the internal efficacy latent class factor; 
𝐹2𝑖 denotes the external efficacy latent class factor; 
𝐸𝑖 denotes the extreme response style latent class factor; 
𝛽1𝑗1 denotes the effects on the adjacent category logits for the internal efficacy latent class factor, 
𝑗1=1, 2; 
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𝛽2𝑗2 denotes the effects on the adjacent category logits for the external efficacy latent class factor, 
𝑗2=3, 4; 
𝛽3𝑗𝑐+1 − 𝛽3𝑗𝑐 denotes the nonmonotone (U-shape) relationship between the extreme response 
style latent class factor and the items;  
and c denotes the number of response options, c=1 ,2, 3, or 4.  
 
To study ERS bias for the two types of rating scales, we fit the same measurement model 
for the four groups (pre-election A/D, pre-election IS, post-election A/D, and post-election IS). 
As illustrated in Figure 3.2, Items 1-4 refer to either the four A/D items or the four IS items, 
depending on the experimental groups under analysis. The model has two content latent class 
factors (𝐹1𝑖, 𝐹2𝑖) and one ERS latent class factor. The first content factor (𝐹1𝑖) measures internal 
efficacy and the second measures external efficacy (𝐹2𝑖). The items can only load on their 
corresponding content factors. At the same time, all items load on the same ERS latent factor. 
Previous studies suggest that, given our data structure, this model should fit the data well (Moors, 
Kieruj, and Vermunt 2014; Kieruj and Moors 2013). We will also fit several alternative models 
in each group to test whether other measurement models can better fit the data. Bayesian 
information criterion (BIC) is used to compare models and determine the empirically best-fitting 
model.  
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Figure 3.2. Latent class model with one style factor and two content factors. Items 1-4 represent 
A/D1-A/D4 or IS1-IS4. 
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3.4.2 Between-subject experiment results 
To examine whether ERS is a consistent phenomenon or confined to one or two questions, 
we first present the proportion of extreme responses for each question from both question 
formats in the pre-election and post-election surveys (Table 3.1). In both the pre- and post-
election surveys, respondents gave more extreme responses to all four questions when using the 
A/D format compared to the IS format. The independent t-test shows that differences in pre-
election (i.e., columns (1)-(2)) and post-election (i.e., (3)-(4)) are all statistically significant at 
p<.001. We also compared scale format effects within subject across two waves. The difference 
between (1) and (4) represents the difference in extreme responses among the same group of 
respondents who responded using an A/D scale in the pre-election survey and an IS scale in the 
post-election survey. The paired t-test reveals significant differences for all questions at p<.001. 
The comparison between (3) and (2) shows that, for the same respondents, more extreme 
answers were given using the A/D scale (post-election) than the IS scale (pre-election). The 
differences are significant at p<.001 for the “complicated” and “understand” questions, p<.05 for 
the “official care” question, and marginally significant (p<.1) for the “affect government” 
question. These results offer evidence that the A/D format elicits more extreme answers than the 
IS format and that the difference is not confined to a single question or the particular set of 
respondents but is consistent across all four questions for all respondents.. 
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Table 3.1. Proportions and standard errors of extreme responses for Agree/Disagree (A/D) and 
Item Specific (IS) scales, 2012 ANES. 
 
  A/D IS    
  (1) S.E. (2) S.E. (1)-(2) (1)-(4) (3)-(2) 
Pre-election Complicated 29.00 0.83 15.43 0.67 13.57
***
 15.29
***
 15.42
***
 
 Understand 27.79 0.82 14.23 0.65 13.56
***
 14.91
***
 09.42
***
 
 Official care 25.77 0.80 22.04 0.77 03.74
***
 06.77
***
 03.59
***
 
 Affect 
government 
27.14 0.81 22.34 0.78 04.80
***
 06.94
***
 02.27
***
 
  (3) S.E. (4) S.E. (3)-(4)   
Post-election Complicated 30.84 0.88 13.70 0.66 17.14
***
   
 Understand 23.65 0.81 12.88 0.64 10.78
***
   
 Official care 25.62 0.83 19.00 0.75 06.62
***
   
 Affect 
government 
24.61 0.82 20.20 0.77 04.41
***
   
*** 
p<.001, 
**
p<.05, 
*
p<.1. 
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Although Table 3.1 illustrates that the A/D scale has more extreme responses than the IS 
scale, it is possible that this difference is confounded with the true attitudinal differences 
between these two question formats. In other words, it is possible that the difference is the 
reflection of the actual attitudinal differences respondent expressed to the two sets of questions, 
or a combination of the true difference and response style difference. Table 3.1 does not tell us to 
what extent the pattern reflects response option preference, controlling for respondents’ true 
attitudes toward the content of the questions.  In order to control for this potential confounding 
effect, we performed latent class factor analysis to explicitly control for question content and to 
separate out the response style effect from the influence of substantive attitudes. Table 3.2 shows 
all the alternative models that we performed and the corresponding BIC. In principle, a model 
with a small BIC and relatively fewer parameters is preferred. We fit seven different models 
within each experimental condition for both pre- and post-election surveys. Models 1 and 2 are 
used to determine the appropriate latent class factors for the data. Model 1 has two content latent 
class factors only and Model 2 includes the ERS latent class factor in addition to the content 
latent class factors. For all four experimental conditions, adding the style factor improves the 
model fit (a smaller BIC), which suggests that the responses, regardless of the question formats, 
reflect something other than just the content factors. Next, we need to determine the number of 
classes for the latent class factors by comparing four alternative models, Model 2, 3a, 4, and 5, 
with two, three, four, and five classes, respectively. The BICs decrease monotonically when the 
number of classes increases from two to four for all four conditions, but the changes are very 
small when moving from three to four classes. When it comes to five-class models, however, the 
model fits deteriorate in comparison to four-class models for all but A/D in pre-election survey. 
Based on the BIC and ease of interpretation, we use three-class latent class factor models for all 
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four conditions. The model can be further simplified by imposing the 𝛽 coefficients of ERS to be 
equal across all items. Models 3b and 3c test two alternative constraints. In Model 3b, the 
equality constraint is imposed on both ERS and the two content latent class factors. In Model 3c, 
only the ERS coefficients are constrained to be equal, but the coefficients associated with the two 
content factors are allowed to vary across items. The BIC indicates that Model 3c fits the data 
best for both A/S and IS formats in both pre- and post-election surveys. This is theoretically 
meaningful because ERS latent class factor is irrelevant to the question content and it is evident 
by the identical 𝛽 coefficients across items.  
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Table 3.2. Model fit statistics (BIC) for Agree/Disagree (A/D) and Item Specific (IS) scales, 
2012 ANES pre-election and post-election. 
 
 Pre-election Post-election NoPar 
 A/D IS A/D IS  
Model 1:   Content only (2-class) 31410 29185 28146 27203 23 
Model 2:   Content+ERS (2-class) 30838 28715 27468 26804 40 
Model 3a: Content+ERS (3-class) 30483 28643 27119 26757 43 
Model 3b: Equality on all latent factors (3-class) 30945 29110 27536 27118 28 
Model 3c: Equality on style latent factors (3-class) 30434 28583 27054 26687 31 
Model 4:   Contents+ERS (4-class) 30398 28639 27049 26762 46 
Model 5:   Contents+ERS (5-class) 30381 28654 27069 26785 49 
 
 
  
63 
 
We next report the coefficients of the style latent class factors from Model 3c for both 
pre- and post-election surveys. Figure 3.3 presents the coefficients for A/D and IS format from 
the pre-election survey. The coefficients are log odds of the style latent class factor effect on 
response items. Since Model 3c imposes an equality constraint on the style latent class factor, 
there is only one set of coefficients for each question format. Also because of the response item 
is treated as a nominal variable, there is one coefficient for each response category. A positive 
coefficient in Figure 3.3 indicates a positive association between use of ERS and the likelihood 
of choosing the corresponding response category. As can be seen from Figure 3.3, a common 
feature shared by the two question formats is that the two endpoints have positive coefficients 
while the three middle response options have negative coefficients. Recall that the latent class 
factors are ordinal discrete variables with equidistant category scores. This suggests that a higher 
level of the style latent class variable represents tendencies toward ERS and a lower level 
represents a tendency to avoid ERS. However, there are two distinct patterns of ERS associated 
with these two question formats. For the A/D format, the “agree somewhat” and “disagree 
somewhat” categories fall between the two endpoints and the middle point, suggesting that the 
ERS latent class factor reflects the contrast between endpoints and midpoint. For the IS format, 
the three intermediate categories are close to each other while the endpoints are farther away. It 
indicates that the ERS coefficient for the IS format reflects the contrast between a preference for 
extreme responses and a preference for non-extreme responses. Regardless of these question-
format specific ERS effects on response categories, the overall effect of ERS on response items 
is clearly observed from both types of questions. Figure 3.4 shows the ERS coefficients of A/D 
and IS formats from the post-election survey. We find exactly the same pattern as that from pre-
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election survey. The consistent findings across two waves of surveys lend strong support that 
there are two different ERS patterns associated with A/D and IS formats. 
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Figure 3.3. Extreme response style coefficients on agree/disagree (A/D) and item-specific (IS) 
scales, 2012 ANES pre-election survey. See Appendix for response categories 1-5.  
Category 1 Category 2 Category 3 Category 4 Category 5
A/D 4.13 -0.24 -8.03 -0.30 4.45
IS 4.49 -1.21 -3.31 -2.55 2.58
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Figure 3.4. Extreme response style coefficients on agree/disagree (A/D) and item-specific (IS) 
scales, 2012 ANES post-election survey. See Appendix for response categories 1-5. 
  
Category 1 Category 2 Category 3 Category 4 Category 5
A/D 4.34 -0.83 -7.38 -0.71 4.58
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3.4.3 Within-subject experiment analysis 
The experimental design embedded in a longitudinal survey not only allows us to test the 
ERS of two question formats between subjects, but it also permits us to examine within-subject 
differences between the question formats. Unlike the between-subject analysis, the within-
subject analysis must take within-subject correlation into consideration when building the 
analysis model since the same respondents answer each question twice: once in A/D format and 
once in IS format. Figures 5(a) and (b) illustrate two alternative models for examining ERS 
across two waves. There are two groups of respondents for the within-subject analysis. The first 
group answered A/D formatted questions in the pre-election survey and IS formatted questions in 
the post-election survey, and the order of question formats is reversed for the second group. We 
fit latent class factor models the two groups separately in order to measure ERS. We are 
interested in comparing the ERS latent class factors between the two question formats within 
each group rather than between the two groups. As can be seen from Figure 3.5(a), the A/D 
questions were asked in the pre-election (or post-election) and IS were asked in the post-election 
(or pre-election) survey. F1 and F2 are the two content latent class factors for the A/D format and 
F3 and F4 are the two content latent class factors for the IS format. We allow correlation between 
the four latent class factors because in theory the within-subjects political efficacy should be 
correlated across question formats and across pre- and post-election surveys. In contrast, there is 
only one style latent class factor (ERS) for both question formats. This model suggests that 
within subjects, ERS is stable even though the question formats changed and the questions were 
administered at two points in time. The model in Figure 3.5(b) contains the same response items 
and content latent class factors. The only difference is that there are two style latent class factors 
(ERS1 and ERS2) for A/D and IS formats, respectively. The two style factors are correlated with 
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each other. This model suggests that the two question formats elicit two types of ERS within-
subjects across two time points.  
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Figure 3.5. (a) Latent class model with one style factor and four content factors;  
(b) latent class model with two style factors and four content factors.  
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3.4.4 Within-subject experiment results 
Figure 3.5 presents two theoretical measurement models measuring ERS across time 
using the panel data. However, we also test alternative models that are slight modifications of the 
ones in Figure 3.5. The BIC and number of parameters in these models are presented in Table 3.3. 
Model 1 contains four content latent class factors only, Model 2 contains four content factors and 
one style factor (Figure 3.5a), and Model 3 contains four content factors and two style factors 
(Figure 3.5b). For Group 1 members who were asked questions using the A/D format in the pre-
election and IS format in the post-election, Model 2 has the smallest BIC. We then proceed to 
test two alternatives of this model by imposing equality constraints on the all latent class factors 
(Model 2a) or on the style latent class factor only (Model 2b). The second approach results in the 
smallest BIC, which suggests that for Group 1, the model in Figure 3.5a fits the data best. 
Similarly, for Group 2 members, who received IS questions in the pre-election and A/D 
questions in the post-election survey, the smallest BIC comes from Model 2b as well. This 
means that the model in Figure 3.5a consistently outperforms Figure 3.5b, regardless of the 
question administration order. In other words, the single ERS latent class factor for Group 1 
indicates that once the within-subject correlation is built in to model, the question formats do not 
affect ERS. 
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Table 3.3. Model fit statistics (BIC) for within-subject analysis, 2012 ANES pre-election and 
post-election
c
. 
 
 Group 1 Group 2  
 A/DISa ISA/Db NoPar 
Model 1: Content only 19334 18386 54 
Model 2: Content+1 ERS 19201 18214 88 
    Model 2a: Equality on all latent factors 19619 18570 56 
    Model 2b: Equality on style latent factor 19144 18091 60 
Model 3: Content+2 ERS 19207 18192 91 
    Model 3a: Equality on all latent factors 19637 18629 71 
    Model 3b: Equality on style latent factors 19151 18105 67 
a
 Agree/disagree in pre-election and item specific in post-election survey. 
b
 Item specific in pre-election and agree/disagree in post-election survey. 
c
 All latent class factors have 3 classes.  
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The ERS coefficients for Groups 1 and 2 are plotted in Figures 3.6 and 3.7. The general 
conclusion from these two figures is that ERS represents a contrast between two extreme 
categories and the middle three categories. This is evident by the negative and relatively similar 
coefficients for the three non-extreme categories and the two positive coefficients at the 
endpoints. The ERS coefficients from the two figures are very similar to each other, which 
indicate the single ERS model is quite reliable.  
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Figure 3.6. Extreme response style coefficients for Group 1 (A/D in the pre-election and IS in the 
post-election), Model 2b (Table 3.3), 2012 ANES. See Appendix for response categories 1-5. 
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Figure 3.7. Extreme response style coefficients for Group 2 (IS in the pre-election and A/D in the 
post-election), Model 2b (Table3), 2012 ANES. See Appendix for response categories 1-5. 
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3.5 Discussion 
In this study, we examined extreme response styles from two types of rating scales, 
namely agree-disagree (A/D) scales and item-specific (IS) scales, using data from between- and 
within-subject experiments. The four items we examined come from 2012 American National 
Election Studies and measure internal and external political efficacy. The experiments were 
carried out in two waves of data collection, with respondents randomly assigned to one of the 
two question formats in wave 1, and then assigned to the remaining format in wave 2. We 
conducted a latent class factor analysis and discovered three main findings: first, ERS exists in 
both A/D and IS scale formats. Ideally, we would have identified a scale format that is response 
style-free. Unfortunately, this study shows that we cannot achieve this by using item-specific 
scales. Second, the ERS from the two formats show slightly different shapes. Although 
respondents with higher level of ERS are more likely to choose the two endpoints in both 
formats, those who have lower level of ERS show different patterns in these two formats. In A/D 
format, ERS reflects a contrast between the two endpoints and the middle category while the two 
intermediate categories (“agree somewhat” and “disagree somewhat”) are somewhere in between. 
In IS format, ERS is the contrast between the two endpoints and the three non-extreme categories. 
This finding is consistent in both pre-election and post-election studies. Third, when analyzing 
ERS within subjects across two waves, there is only one single ERS for both question formats, 
regardless of which question type was asked first, after controlling for the correlation within 
respondents. 
Why do the ERSs differ between A/D and IS, and why do they differ in this particular 
pattern? A closer look at the response options of the two scale formats may shed some light on 
this question. The verbal labels of these two scale formats are different. The A/D format is a 
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bipolar scale while the verbal labels for IS seem to be more unipolar. In a bipolar scale, the two 
endpoints represent the ends of an underlying continuum while the midpoint represents the 
conceptual center of this continuum. The conceptual distance from “agree strongly” to “neither 
agree nor disagree” and the distance from “disagree strongly” to “neither agree nor disagree” are 
equal. Since the respondents can easily pinpoint the conceptual center of an A/D scale, those 
who tend to avoid extreme points will move away from the endpoints toward the midpoint, the 
one that is the furthest from the extreme points. Thus, we observe a contrast between the extreme 
points and midpoints for the A/D scale.  
For the IS scale, however, the conceptual center is more difficult to establish. For 
example, consider the following IS scale: 
Extremely well, very well, moderately well, slightly well, or not well at all 
It is clear that “moderately well” is the closest to the conceptual center of the scale but is not 
necessarily the center. Also, the conceptual distance between “extremely well” and “moderately 
well” and the distance between “not well at all” and “moderately well” are not necessarily equal. 
Consequently, when respondents want to avoid extreme options, they will pick one of the middle 
three categories with relatively equal likelihood, since the verbal labels of response categories on 
an IS scale do not necessarily contain a conceptual midpoint. These findings are consistent with 
the results from Moors, Kieruj, and Vermunt (2014). In their study, the balanced bipolar A/D 
scale with numerical labels from -3 to +3 elicits an ERS similar to the one for the A/D scale in 
the present study, while a unipolar A/D scale with numerical labels from 1 to 7 has an ERS 
similar to the one from the IS scale in the present study. 
Another important finding is the similarity of the ERS between two question formats 
within subjects. Each respondent answered both types of scales across two waves of interviews. 
77 
 
Our analysis shows that once the within-person correlation is incorporated into the latent class 
factor analysis, the ERS differences between question formats disappear for both the group of 
respondents who answered A/D in pre-election and IS in post-election interview, and the group 
of respondents who answered IS in pre-election and A/D in post-election interview. As a result, 
there is only one ERS latent class factor for both question formats in both groups. This suggests 
that the response style is stable across two question formats and across two time points (pre- and 
post-election). This finding lends strong support to the argument that response styles have more 
to do with individual respondents than with survey design or question content. This finding is in 
line with the results reported in previous studies (Kieruj and Moors 2013; Weijters, Geuens, and 
Schillewaert 2010a; Weijters, Geuens, and Schillewaert 2010b). Those studies report stable 
response style for the A/D format in longitudinal surveys or demonstrate an association between 
response style and personality measures. In the 2012 ANES, the two waves are about four 
months apart, and the question formats are different in the two interviews. The identical and 
similar ERS we observed in the data provide further support for the argument that response style 
is a stable behavior. 
One of the aims of this study is to identify a rating scale format that is ERS-free. As we 
already know, A/D format suffers from both acquiescent and extreme response style while IS 
format reduces the acquiescent response bias. This study shows that, like A/D format, IS format 
is still susceptible to ERS. Thus, the goal of eliminating ERS cannot be achieved by using IS 
format. However, given the advantage of IS format in reducing acquiescent response style, we 
would still recommend IS over A/D rating scales, in general. On the bright side, although we fail 
to remove ERS through scale design, we can still control for ERS, as well as other response 
styles, in the statistical analysis stage. Latent class factor analysis is one analytic approach that 
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measures substantive latent class factors and response style latent class factors at the same time. 
The estimates for the substantive latent construct should be free of the response style bias. Of 
course, this analytic approach imposes requirement on the rating scales. At the very least, the 
latent construct needs to be measured by multi-item scales rather than by one single question. 
Also, reverse-worded questions must be included for measuring acquiescent response style.  
As this study shows, more work is required to examine and ultimately eliminate response 
styles from rating scales. In the present study, we used latent class factor analysis to estimate the 
response style. As we mentioned above, this is certainly not the only analytical approach one can 
take. There are other methods in the literature that have been used to examine response such as 
item response theory (Jong et al. 2008), multidimensional unfolding model (Javaras and Ripley 
2007), and representative indicators response style means and covariance structure (Thomas, 
Abts, and Weyden 2014). However, we are not aware of any studies comparing these different 
analytical tools. Future research should evaluate and compare the existing analytic methods and 
resolve any differences in the conclusions in order to better adjust for response styles and 
produce more accurate survey estimates.  
Furthermore, although the IS format fails to eliminate ERS, it is possible other designs of 
the IS format may elicit different levels of ERS. Future research should explore the scale length 
and the use of verbal and numeric labeling in IS format. Some research has examined variations 
of A/D format and their impacts on ERS (Kieruj and Moors 2010; Kieruj and Moors 2013; 
Moors, Kieruj, and Vermunt 2014), but this is lacking for IS format. Finally, would these 
findings change if the study had been conducted in another culture? Numerous studies have 
shown response-style differences between racial/ethnic groups within country and across 
different countries (for a comprehensive review, see Yang et al. 2010). As international 
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comparative studies become more prominent, it is critical to identify a scale format that can 
reduce response-style bias across different countries and cultural groups. So far, there is very 
little knowledge on this topic.  
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Appendix 3.1 Question wording and response options for agree-disagree and item specific 
questions. 
Likert Scale: 
A/D1: Sometimes, politics and government seem so complicated that a person like me can't 
really understand what's going on. 
A/D2: I feel that I have a pretty good understanding of the important political issues facing our 
country. 
A/D3: Public officials don't care much what people like me think. 
A/D4: People like me don't have any say about what the government does. 
Response options are agree strongly (category 1), agree somewhat (category 2), neither agree 
nor disagree (category 3), disagree somewhat (category 4), disagree strongly (category 5). 
 
Item specific items: 
IS1: How often do politics and governments seem so complicated that you can't really 
understand what's going on? 
Always (category 1), most of the time (category 2), about half the time (category 3), some of the 
time (category 4), or never (category 5) 
IS2: How well do you understand the important political issues facing our country? 
Extremely well (category 1), very well (category 2), moderately well (category 3), slightly well 
(category 4), or not well at all (category 5) 
IS3: How much do public officials care what people like you think? 
A great deal (category 1), a lot (category 2), a moderate amount (category 3), a little (category 
4), or not at all (category 5) 
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IS4: How much can people like you affect what the government does? 
A great deal (category 1), a lot (category 2), a moderate amount (category 3), a little (category 
4), or not at all (category 5) 
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Appendix 3.2 Means and standard errors of demographic variables for Agree/Disagree (A/D) and 
Item Specific (IS) scales by mode of data collection, 2012 ANES. 
 
 Face-to-face Web All 
 A/D IS 𝜒2 p A/D IS 𝜒2 p FTF Web 𝜒2 p 
Female 51.6 52.5 0.09 0.77 51.9 52.3 0.04 0.85 52.0 52.1 0 0.96 
Age 
<30 21.4 20.9 2.59 0.76 20.1 22.0 4.93 0.42 21.2 21.0 4.81 0.44 
30-39 16.0 15.1   15.3 14.6   15.6 15.0   
40-49 18.1 16.4   17.8 15.6   17.3 16.7   
50-59 17.7 20.0   20.7 19.5   18.9 20.1   
60-69 14.9 13.7   15.8 16.7   14.3 16.3   
>=70 11.7 13.9   10.2 11.7   12.8 10.9   
Race/ethnicity 
White 71.4 70.3 2.13 0.55 70.7 71.1 0.93 0.82 70.9 70.9 0.34 0.95 
Black 12.6 11.3   11.8 12.1   11.9 11.9   
Hispanic 10.4 11.4   11.8 10.6   10.9 11.3   
Other 5.6 7.0   5.6 6.2   6.3 5.9   
Education 
High school or less 41.1 40.1 0.70 0.70 38.3 42.0 3.26 0.20 40.6 40.1 0.07 0.96 
Some post-high school 29.0 31.3   31.2 29.6   30.1 30.4   
Bachelor's and above 29.9 28.6   30.5 28.4   29.3 29.5   
Household income (US Dollar) 
0-49999 51.4 48.8 0.67 0.88 48.3 50.7 2.60 0.46 50.1 49.5 2.59 0.46 
50000-99999 28.8 31.1   32.9 30.9   30.0 31.9   
100000-149999 11.6 11.7   11.4 12.0   11.7 11.7   
150000+ 8.2 8.4   7.4 6.3   8.3 6.9   
Marital status 
Married 51.6 54.9 7.36 0.12 55.3 51.2 6.05 0.20 53.2 53.3 0.62 0.96 
Widowed 6.2 5.9   4.9 6.5   6.1 5.7   
Divorced 11.9 13.3   12.8 13.3   12.6 13.1   
Separated 3.6 1.6   2.0 2.6   2.6 2.3   
Never married 26.7 24.4   25.1 26.3   25.5 25.7   
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Chapter 4 
The Effect of Acculturation on Extreme Response Style: A Mediation Analysis among a 
Sample of Arab American Adults 
 
4.1 Introduction 
Since Cronbach (1942; 1946; 1950) developed and popularized the concept of response 
style more than 70 years ago, it has been the focus of much research. Three review papers 
reflecting on the early (Rorer 1965) and latest (Vaerenbergh and Thomas 2012; Yang et al. 2010) 
developments in this field show that researchers have always focused a great deal of attention on 
cross-cultural comparisons of response style. Given that cultural attributes are strongly related to 
response style differences, it is logical to expect that acculturation should also have an impact on 
response styles. That is, when respondents from one culture become acculturated to another 
culture, their response style should become more similar to that of respondents native to the new 
host culture. In contrast, less acculturated respondents should reveal a response style that reflects 
the native culture of their home country and is more similar to the response style of respondents 
who still reside in that country.  
I am aware of only two studies that examine the relationship between acculturation and 
response style. Both studies focus on Hispanic respondents in the U.S. (Davis, Resnicow, and 
Couper 2010; Marin, Gamba, and Marin 1992). Since culture and response styles are closely 
related, the impact of acculturation may exhibit a different pattern for a different racial/ethnic
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group. This study will expand this line of research by examining another ethnic minority group, 
Arab Americans, using the 2003 Detroit Arab American Study (DAAS). According to the 2006-
2010 American Community Survey 5-year estimates, the number of people with Arab ancestry 
living in the U.S. has increased by 76% to over one and a half million since 1990. Surprisingly, 
little survey methodology work has been conducted among this fast-growing group. Like many 
immigrant groups, Arab Americans have a distinct culture that is different from mainstream 
American culture. Because response style is related to culture, it is important to understand the 
response style associated with Arabic culture in order to improve the quality of survey 
measurements used with this ethnic group. More importantly, in cross-cultural comparative 
studies, a thorough understanding of each cultural group’s response style is critical for adjusting 
for such biases in the analysis process. In addition, as I will review in the next section, 
immigrants typically carry two sets of cultural norms, those of their home culture as well as 
those of their host culture. This characteristic, unique to immigrants, results in a response style 
that is more changable than stable. Respondents can favor various response styles depending on 
specific culture-related communication and interaction conditions. Consequently, examining the 
relationship between acculturation and response style can improve our knowledge of the 
mechanisms behind the impact of culture on response style.  
 
4.2 Literature Review 
4.2.1 Extreme response style 
Extreme response style (ERS) refers to the response behavior in which, regardless of the 
content of the survey question, the respondent shows a higher tendency to choose the two 
endpoints (e.g., always/never, strongly agree/strongly disagree) of a response scale than to 
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choose the other categories on the scale (Paulhus 1991). Studies conducted in the U.S. have 
focused on comparisons of ERS between Caucasian and racial minority respondents. Findings 
from this line of study have shown that African Americans and Hispanics tend to give more 
extreme responses than European Americans (Bachman and O’Malley 1984; Marin, Gamba, and 
Marin 1992; Aday, Chiu, and Andersen 1980; Hui and Triandis 1989; Johnson et al. 1997). 
Another line of study compares ERS between North American respondents and East Asian 
respondents (Chen, Lee, and Stevenson 1995; Zax and Takahashi 1967; Shiomi and Loo 1999; 
Chun, Campbell, and Yoo 1974; Stening and Everett 1984; Culpepper and Lowery 2002). 
Generally speaking, these studies have found that East Asian respondents tend to give more 
midpoint and fewer extreme responses than North American respondents. Although earlier 
studies compare just a few societies, some recent studies involve samples from several countries 
and provide a more comprehensive understanding of country differences in response style 
(Harzing 2006).  
 
4.2.2 Culture and response styles 
Researchers have proposed some cultural explanations for the response style differences 
between racial/ethnic groups and across countries (e.g., Bachman and O’Malley 1984; Javeline 
1999; Shiomi and Loo 1999). Generally, researchers believe that the various cultural 
backgrounds of respondents are reflected in their response behaviors and that response style is 
one of the culturally influenced behaviors. The norm for responding is influenced by the 
dominant social norms of the culture (Hui and Triandis 1989). An intensified contrast between 
cultures will result in more salient response style differences.   
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A popular post hoc explanation involves the individualism versus collectivism cultural 
contrast. East Asian culture is heavily influenced by Confucian-based collectivism. This 
interdependent self-construal emphasizes modesty, humility, and fitting in rather than standing 
out. Western societies, by contrast, are based on individualism, which emphasizes uniqueness 
and difference (Markus and Kitayama 1991). This cultural contrast can affect the cognitive 
process and hence the survey responses (Schwarz, Oyserman, and Peytcheva 2010). When the 
individualism vs. collectivism cultural difference is reflected in the respondents’ survey scale 
usage, it would follow that more acquiescent responses will be reported from respondents from 
collectivist societies, which promote the achievement of harmonious interpersonal relationships, 
and more extreme answers from respondents from individualistic societies, which promote the 
freedom to express personal opinions without worrying about undue societal constraints.  
Some recent studies quantitatively connect cultural orientation with response style. For 
example, Chen, Lee, and Stevenson (1995) conduct an ad hoc analysis of the relationship 
between individualism and response style at the respondent level and find that individualism is 
negatively correlated with midpoint response use and positively correlated with extreme 
response use. Other studies examine the cultural impact at the country level using Hofstede’s 
cultural dimensions framework (Hofstede 2001; Hofstede, Hofstede, and Minkov 2010), which 
includes individualism-collectivism, masculinity-femininity, power distance, and uncertainty 
avoidance, and find mixed results (Van Hemert et al. 2002; Smith 2004; Johnson et al. 2005; 
Harzing 2006). 
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4.2.3 Arabic culture, acculturation, and their impacts on response style 
The Middle East, including Arabic society, is dominated by honor-based collectivism, a 
deep-rooted cultural orientation that is derived from a history of warriorhood (Gregg 2005; 
Uskul, Oyserman, and Schwarz 2010). Arabic culture highly encourages and values actions that 
demonstrate self-worth, positive self-presentation, and self-reputation (Stewart 1994; Cohen et al. 
1996; Nisbett and Cohen 1996). In an honor-based society, people are more likely to refer to 
honor-related values and to react to insult with more intense anger and shame than people in non-
honor-oriented societies in order to maintain and protect their reputations (Cohen and Nisbett 
1994; Cohen and Nisbett 1997; Mosquera, Manstead, and Fischer 2000; Mosquera, Manstead, 
and Fischer 2002; Rodriguez Mosquera et al. 2008). In a collectivist culture of honor, people not 
only maintain their own reputation but also those of their relatives and close friends. The self-
image and reputation of a person in such a culture can be boosted by the reputational gains of his 
close associates or ruined by their loss of reputation (Stewart 1994; Gregg 2005). In other words, 
Arabic culture emphasizes a clear in-group versus out-group distinction, and people maintain 
their honor and reputation through a positive presentation of their in-group and a negative 
presentation of the out-group.  
When honor-based culture is reflected in response style, it would follow that more 
extreme responses will be reported from respondents from honor-oriented societies than those 
from non-honor-oriented societies. This is because that I expect that a decisive and assertive 
answer, such as the extreme response, is preferred as a way of showing one’s unambiguous 
attitude and standing, an important quality in an honor-based society. Some empirical findings 
support the argument that Arabic culture promotes ERS than Jew (Baron-Epel et al. 2010).  
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The pride of manhood, as demonstrated by masculine courage, warrior virtue, and 
physical strength, can also predict greater use of ERS in Arab countries, which are categorized as 
masculine societies (Cohen et al. 1996). In a masculine society, people are expected to be 
“assertive, competitive, and tough” (Hofstede 2001, 280). Hofstede also shows that both men 
and women in a masculine society show more of these qualities as compared to men and women 
in a feminine society, although there is gender variation within each culture. The masculine 
quality of an honor culture would encourage respondents to choose more extreme answers over 
other options as a demonstration of assertiveness (Johnson et al. 2005).  
Logically, the cultural contrast between response styles should be reflected in the 
acculturation process among immigrants. Acculturation was first described as “those phenomena 
which result when groups of individuals having different cultures come into continuous first-
hand contact, with subsequent changes in the original cultural patterns of either or both groups” 
(Redfield, Linton, and Herskovits 1936, 149). As immigrants acculturate into a new culture, their 
response style will reflect the predominant cultural norms of the host country. Less acculturated 
respondents, such as new immigrants, are more likely to reveal response styles consistent with 
the cultural norms of their home societies. Two previous studies using a sample of U.S. Hispanic 
respondents demonstrate that response style is partially explained by the respondent’s 
acculturation level (Marin, Gamba, and Marin 1992; Davis, Resnicow, and Couper 2010). 
When it comes to Arab Americans, I hypothesize that more acculturated respondents will 
use a less extreme response style. In contrast, less acculturated Arab Americans are more likely 
to choose extreme responses, which are promoted by the honor cultures of their native societies. 
In this study, the language of the interview (i.e., Arabic or English) is treated as a mediation 
factor between acculturation and response style. Figure 4.1 represents the theoretical model of 
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acculturation, language, and ERS. The a path refers to the relationship between acculturation and 
interview language. More acculturated respondents have higher English proficiency and are 
therefore more likely to choose to be interviewed in English, whereas less acculturated 
respondents are more likely to choose Arabic. The b path of the mediation model refers to the 
path from language of interview to ERS.  
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Figure 4.1 Theoretical Multilevel Generalized Structural Equation Modeling of Acculturation, 
Interview Language, and Extreme Response Style (ERS). Double-circle refers to level-2 variable. 
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Previous research has documented the complex inter connections between language, 
culture, and cognition and showed that they are intercorrelated. (See Semin 2009 for a review.) 
The attention of both the speaker and the listener can be channeled and directed by the language 
used for the conversation (Semin 2000; Tomasello 2003). In other words, language has a priming 
effect, and domain-specific psychological constructs can be activated by the language (Kashima 
2009). This is especially true for bi-cultural people such as Arab Americans. In addition, the 
bilinear model of acculturation suggests that, instead of discarding the original culture, 
immigrants can maintain both original and host cultures simultaneously and change their 
behaviors based on the specific context in order to fit into different cultures (LaFromboise, 
Coleman, and Gerton 1993; Ryder, Alden, and Paulhus 2000). Specifically, the bilinear model 
suggests that both American culture and Arabic culture coexist in the minds of Arab Americans. 
However, a specific interaction feature, such as interview language, can prime one culture, and 
the activated culture will not only influence the respondent’s communication style but also shape 
the cognitive construct. When interviewed in Arabic, the honor-based collectivist culture is likely 
to be activated and, as a result, respondents’ response style will reflect the norms of that culture. 
Consequently, respondents will give more extreme responses. The c path of the mediation model 
is the direct effect of acculturation on response style, after adjusting for the mediator.  
  
4.3 Data, Measures, and Models 
4.3.1 Data source 
The 2003 Detroit Arab American Study (DAAS) is a face-to-face survey conducted as a 
companion to the 2003 Detroit Area Study. The DAAS uses a dual-frame sample design with an 
area probability representative sample from the tri-county Detroit metropolitan area and a list 
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sample drawing from lists provided by Arab American organizations in the greater Detroit 
metropolitan area. The target population is adults aged 18 or older who live in the greater Detroit 
metropolitan area and self-identify as Arab or Chaldean. The final sample size is 1016 with a 
response rate of 73.1% (AAPOR RR3). 
 
4.3.2 Dependent variables 
The ERS is the percentage of the items for which respondents chose the extreme answers 
of ordinal scales. Adapting from the criteria of Bachman and O’Malley (1984), I selected 
questions that use ordinal response scales, do not deal with demographics, and are not strictly 
factual. I also excluded questions that were not asked of the whole sample. The resulting analysis 
examines 13 questions with 5-point scales and 11 questions with 3-point scales (listed in the 
Appendix). Two ERS indicators—one for 5-point scales and one for 3-point scales—were 
created. They are the dependent variables. To put it differently, ERS indicators are the 
percentages of the two extreme responses provided by each respondent i out of the number of 
questions answered, that is, 
𝑌𝑖 = 100 ×
𝑒𝑥𝑡𝑟𝑒𝑚𝑒 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑖
𝑞𝑢𝑒𝑠𝑡𝑖𝑜𝑛𝑠 𝑎𝑛𝑠𝑤𝑒𝑟𝑒𝑑𝑖
 
As a result, the dependent variables are two continuous variables ranging from 0 to 100. This 
coding convention has been used in several previous studies (Davis et al., 2010; Greenleaf, 1992; 
Reynolds & Smith, 2010). 
 
4.3.3 Independent variables 
Five acculturation indicators are the key predictors in the analysis:  
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Years in the U.S.: The length of time a respondent has lived in the U.S. is calculated 
using either the year he or she moved to the U.S. for those who were not born in the U.S. or the 
respondent’s age if he or she was born in the U.S. 
Parent born in U.S.: 1 = both parents were born outside the U.S., 0 = at least one parent 
was born in the U.S. 
Home English only: 1 = English only at home, 0 = speak some language other than 
English at home. 
Not watch Arabic TV: 1 = does not watch TV news broadcast in Arabic in a typical week, 
0 = does watch. 
Interaction with other race: number of times respondent has been in the home of a friend 
of a different race or had a friend of a different race in the respondent’s own home in the 
previous 12 months. 
 
4.3.4 Mediation variable 
The language of interview serves as a mediation variable in the analysis. Respondents are 
provided with the choice of Arabic or English. This variable is measured as Arabic only, mostly 
Arabic, equal division between Arabic and English, mostly English, and English only. In the 
analysis, it is coded as Arabic only (reference group), both languages, and English only. All 
interviews were conducted by bilingual interviewers. 
 
4.3.5 Control variables 
Demographic variables related to response style are controlled for in the analysis.  
Sex: 1 = female, 0 = male. 
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Age: a continuous variable measured in years. 
Education level: 1 = high school or less, 2 = some college/college, 3 = graduate school, 4 
= other. It is used as nominal variable. 
Religion: 1 = Christian, 2 = Muslim, 3 = Other
1
. It is treated as nominal variable. 
Descriptive data are presented in Table 4.1. 
 
  
                                                          
1
 Other includes Jewish, other religion, atheist, or none. 
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Table 4.1. Descriptive Data for Variables in the Analysis 
 
 Mean Std. Dev. Min Max 
Dependent variable 
Extreme response style 
5-point (%) 
30.94 21.91 0 100 
Extreme response style 
3-point (%) 
51.34 22.79 0 100 
Mediation variable 
Arabic interview (%) 37 48 0 100 
Both language (%) 16 37 0 100 
English interview (%) 45 50 0 100 
Acculturation variables 
Years in the U.S. 25.58 18.33 0 88 
Parent born in U.S. (%) 13 34 0 100 
Home English only (%) 20 40 0 100 
Interaction with other 
race  
9.77 31.24 0 365 
Not watch Arabic TV 
(%) 
52 50 0 100 
Control variables 
Female (%) 54 50 0 100 
Age 43.63 16.48 18 88 
High school or less (%) 48 50 0 100 
College/Some college 
(%) 
47 50 0 100 
Graduate school (%) 04 19 0 100 
Other education (%) 1 9 0 100 
Christian (%) 57 50 0 100 
Muslim (%) 42 49 0 100 
Other religion (%) 1 11 0 100 
 
 
  
102 
 
4.3.6 Analytical strategy  
I fitted a two-level mediation model using a multilevel generalized structural equation 
modeling (GSEM) approach. A mediation model is one that seeks to identify the relationship 
between and independent variable and a dependent variable via the inclusion of a third variable, 
known as a mediator variable (David P. MacKinnon, Fairchild, and Fritz 2007; David Peter 
MacKinnon 2008). Ideally, a mediation model should be applied in a longitudinal design with 
the predictor, mediator, and outcome measured at different time points sequentially. However, 
considering the nature of the retrospective information in my model, it is reasonable to apply a 
mediation model to this cross-sectional data set. More specifically, the acculturation variables are 
all factual questions asking about events or behaviors that happened prior to the survey. The 
same responses are expected even if the acculturation measures were administered to the 
respondents at an earlier time point. The level of acculturation can influence the choice of 
language for the interview. A reverse causal relationship is unlikely. That is, the choice of 
interview language is unlikely to exert any influence on respondents’ acculturation.  
The mediation variable, or the language of the interview, is the first question in the 
survey, preceding all other questions. The scale questions are in the middle or toward the end of 
the questionnaire. By the time interviewers asked those questions, the language should have 
already activated the related culture and hence influenced the response style. A reverse causal 
relation is very unlikely. That is to say, the choice of the language is due to the acculturation 
level rather than the extremity revealed in the responses.  
In order to test the language-mediated relationship between acculturation and ERS, I 
fitted three models simultaneously to predict the language of interview and the ERS. More 
specifically, in the first model, I regressed the language of interview on each acculturation 
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variable and control variables using multinomial logistic regression with the Arabic interview as 
the reference group. The coefficients from this model correspond to the a path in Figure 4.1, in 
log odds scale.  In the second model, I regressed the ERS on the language of interview, 
acculturation, and control variables using OLS regression. The coefficients from this model 
correspond to the b path in Figure 4.1, in linear scale. In the third mode, the ERS is regressed on 
the acculturation variable and control variables using OLS regression. The coefficients from this 
model correspond to the c path in Figure 4.1, known as the direct effect after controlling for the 
mediator variable. The extent to which the relationship between acculturation and ERS is 
mediated by the mediation variable is evaluated by a product of the two component paths, a and 
b. This is called indirect effect. I compute the variance of the indirect effect by taking the 
nonlinear transformation of the estimated parameter vector from the fitted model and applying 
the delta method. This is due to the fact that the a path is estimated on a log odds scale and the b 
path is estimated on a linear scale. 
Analyzing each acculturation variable one at a time is a more conservative method than 
analyzing all acculturation variables in one model. If the acculturation variables were all 
included in one model, I would be testing multiple indirect effects at once and would more likely 
to observe a significant indirect effect just by chance. A random intercept for the interviewer 
(level 2) is introduced in both models in order to account for the clustering of respondents within 
each interviewer. All other variables in the model, including independent, mediation, and 
outcome variables, are observed at the respondent level (level 1). As Krull and MacKinnon 
(2001) suggest, for a data structure like the DAAS in which respondents are nested within 
interviewers, a multilevel mediation model produces accurate standard errors of the mediated 
effects while the single-level underestimates the standard errors by 20% or more. Also, as 
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compared to the traditional multilevel mediation analysis in which direct and indirect effects are 
modeled separately, the multilevel SEM approach produces non-conflated or unbiased indirect 
effects (Preacher, Zyphur, and Zhang 2010). Besides, the generalized SEM permits me to use the 
generalized linear model with various family and link functions to estimate direct or indirect 
effects, or both, which is the case in our model. 
I estimated the generalized multilevel SEM using the gsem function and computed the 
indirect effect and its variance using the nlcom function in Stata 13. The gsem procedure only 
produces AIC, BIC, and log likelihood as model fit statistics. Although some traditional model 
fit statistics, such as the root mean square error of approximation (RMSEA), are not available, 
they are not crucial because the analysis models are theoretically driven, and we will not revise 
them purely based on empirical data. 
 
4.4 Results 
Before reporting the results from the mediation analysis, I want to briefly describe two 
aspects of the sample. First, as we know, the Arab American population is diversed, comprised 
of several different nationalities. The survey asks “Is there any other term like ‘Arab American’ 
that better describes you?” Among all the responses, 36 mentioned Chaldean, 20 mentioned 
Lebanese, 8 mentioned Yemeni, 6 mentioned Iraqi, 5 mentioned Egyptian, 5 mentioned 
Palestinian, 2 mentioned Jordan, and 2 mentioned Syrian. The relatively small subgroup sample 
size prevents us from doing statistical modeling within in each group. As a result, we combined 
all the respondents for the mediation analysis. Second, the language capability of the respondents 
is not necessarily equal. One reason that respondents responded in English could be that they do 
not speak Arabic. The survey asks whether the respondents speak Arabic at home, whether they 
105 
 
watch TV news broadcast in Arabic, whether they listen to radio news in Arabic, whether they 
read newspaper in Arabic, and whether they have satellite dish receiving Arabic programs. If 
someone answered no to all these questions and was interviewed in English, it suggests that 
he/she does not speak Arabic. I found five such respondents. I removed these five cases from 
further analysis to make the analysis more conservative. 
The mediating effects of the acculturation on ERS are presented in Tables 2 and 3, for 5-
point scales and 3-point scales respectively
2
. As expected, more acculturated respondents were 
less likely to choose the extreme options on the Likert scales, and this effect was mediated by the 
language of interview. In this analysis, higher acculturation means having lived longer in the 
U.S., having at least one parent born in the U.S., using only English at home, not watching TV in 
Arabic regularly, or interacting frequently with non-Arab people. Specifically, more acculturated 
respondents were more likely to choose either English only or both languages to conduct the 
interview compared to the less acculturated respondents (a path). Also, interviews conducted in 
English only or both languages resulted in fewer extreme responses, compared to Arabic only 
interviews (b path). Consequently, there was a negative association between acculturation and 
use of extreme response style.  
                                                          
2 After fitting the model in Stata 13, we found that the model did not converge after over 100 
iterations. After forcing the model to produce estimates, I found that the variance of the random 
intercept in the model predicting language of interview by acculturation variables (a path) was 
close to zero. To resolve that, I followed the suggestion of Acock (2013) and constrained this 
variance to 0.00001 to allow the model to converge. Also, theoretically, it is reasonable to 
assume that the choice of interview language does not vary substantially across interviewers. 
Rather, it is mainly driven by the preference or language ability of the respondents.  
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Table 4.2. Mediation Effects of Acculturation on Extreme Response Style, 5-point scales
1
. 
 
Independent variable (IV) Years in 
U.S. 
Parent 
born in 
U.S. 
Home 
English 
only 
Not watch 
Arabic TV 
Interaction 
with other 
race 
a path      
IVBoth language 0.07 0.48 0.97 0.52 0.01 
IVEnglish 0.19 3.95 3.53 2.32 0.02 
      
b path      
Both languageERS2 -5.73 -6.38 -6.21 -6.05 -6.55 
EnglishERS -4.93 -5.47 -5.49 -4.85 -6.98 
      
Indirect effect (a×b path)      
IV-->Both language-->ERS -0.38 -3.06 -6.07 -3.13 -0.09 
IV-->English-->ERS -0.91 -21.64 -19.39 -11.26 -0.12 
Total indirect effect -1.29 -24.69 -25.46 -14.39 -0.21 
      
Direct effect (c path)      
IV-->ERS -0.08 -3.65 -2.85 -3.54 0.06 
      
Total effect -1.37 -28.31 -28.31 -17.93 -0.14 
      
AIC 10421.48 10647.66 10647.66 10647.29 10779.27 
BIC 10583.79 10809.98 10809.98 10809.61 10941.59 
Log Likelihood -5177.74 -5290.83 -5290.83 -5290.64 -5356.64 
n 1011 1011 1011 1011 1011 
Note: p<.05 are in bold and p<.1 are in italics. 
1
 All models control for sex, age, education level, and household annual income. 
2
 ERS=extreme response style 
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I will use the years in the U.S. variable in Table 2 as an example to explain how to 
interpret the coefficients of the mediation analysis. Every additional year the respondents spent 
in the U.S., the log odds of using both English and Arabic for the interview increased by 0.07 
(p<.05) and the log odds of using English only increased by 0.19 (p<.05), in comparison to 
Arabic only interviews. Compared to Arabic interviews, people who used both languages 
provided 5.73 percentage points (p<.05) fewer extreme responses, and people who were 
interviewed in English provided, on average, 4.93 percentage points (p<.05) fewer extreme 
responses. As a result, there was a negative indirect effect from years in the U.S. to extreme 
response style through interview in both languages (?̂?=-0.38, p<.05), and through interview in 
English (?̂?=-.91, p<.05). The total indirect effect (?̂?=-1.29) was also statistically significant 
(p<.05). After taking account of the indirect effect, the direct effect from years in the U.S. to 
extreme response usage became statistically insignificant (?̂?=-0.08, p=.19). Adding up the total 
indirect effect and direct effect gives a total negative effect of years in the U.S. on extreme 
response style (?̂?=-1.37, p<.05).  
For the parent born in U.S. variable, the results show that, compared to people whose 
parents were both born outside the U.S., people with at least one parent born in the U.S. were 
less likely to use extreme responses, and the effect was mediated through English interview (?̂?=-
21.64, p<.05). For the home English only variable, the indirect effect through English interview 
was statistically significant (?̂?=-19.39, p<.05), and the indirect effect through interview in both 
languages was marginally significant (?̂?=-6.07, p=.07). This suggests that, if the respondent used 
English only at home, they were less likely to reveal ERS than those who used a language other 
than English as well. For respondents who did not watch TV in Arabic on a regular basis, there 
were negative indirect effects on ERS, one through interview in both languages (?̂?=-3.13, p=.07) 
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and one through English interview (?̂?=-11.26, p<.05). Finally, the effect of interaction with other 
race was also mediated by the interview language. The indirect effect through interview in both 
languages was marginally significant (?̂?=-.09, p=.07) and the indirect effect through interview in 
English was statistically significant (?̂?=-.12, p<.05). 
For both the not watch Arabic TV and interaction with other race variables, the direct 
effects on ERS were still statistically significant (?̂?=-3.54, p<.05; ?̂?=0.06, p<.05), and the parent 
born in U.S. variable had a marginally significant direct effect (?̂?=-3.65, p=.09), after adjusting 
for the mediator. In general, the acculturation effects on ERS were partially mediated by the 
language of interview.  More specifically, there was a negative association between acculturation 
and ERS for all variables but interaction with other race, where a positive direct relationship was 
discovered.  
When it comes to 3-point scales, many fewer acculturation effects were found in 
comparison to 5-point scales. As shown in Table 3, similarly to the results of 5-point scales, 
acculturation affected the language respondents chose to use. More acculturated respondents 
were more likely to use English or both English and Arabic than Arabic only. When it comes to 
the impact of acculturation on ERS, however, I did not find any indirect effects. I did detect two 
direct effects of acculturation on ERS, after adjusting for the mediator. As Arab Americans spent 
more time in the U.S. (?̂?=0.18, p<.05) and as they interected more frequently with non-Arabians 
(?̂?=.10, p<.05), they were more likely to engage in ERS in the survey. This suggests that the 
relationship between the acculturation and ERS is not fully mediated by the interview language. 
We call it complementary mediation model (Zhao, Lynch Jr., and Chen 2010). 
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Table 4.3. Mediation Effects of Acculturation on Extreme Response Style, 3-point scales
1
. 
 
Independent variable (IV) Years in 
U.S. 
Parent 
born in 
U.S. 
Home 
English 
only 
Not watch 
Arabic TV 
Interaction 
with other 
race 
a path      
IVBoth language 0.07 0.48 0.98 0.52 0.01 
IVEnglish 0.19 3.95 3.53 2.32 0.02 
      
b path      
Both languageERS2 0.54 1.96 1.85 1.99 1.58 
EnglishERS -2.95 1.13 -0.49 0.66 -0.35 
      
Indirect effect (a×b path) 
IV-->Both language-->ERS 0.04 0.94 1.81 1.03 0.02 
IV-->English-->ERS -0.55 4.48 -1.73 1.54 -0.01 
Total indirect effect -0.51 5.42 0.07 2.57 0.01 
      
Direct effect (c path) 
IV-->ERS 0.18 -2.26 3.23 -0.25 0.10 
      
Total effect -0.33 3.16 3.31 2.32 0.11 
      
AIC 10454.41 10695.35 10687.20 10692.68 10809.31 
BIC 10616.73 10857.66 10849.52 10855.00 10971.63 
Log Likelihood -5194.21 -5314.67 -5310.60 -5313.34 -5371.66 
n 1011 1011 1011 1011 1011 
Note: p<.05 are in bold and p<.1 are in italics. 
1
 All models control for sex, age, education level, and household annual income. 
2
 ERS=extreme response style 
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4.5 Discussion 
The findings of this study lend support to the hypothesis that as Arab Americans become 
more acculturated, they are less likely to use extreme responses. Also, the relationship between 
acculturation and ERS is mediated by the language of interview. Respondents with higher levels 
of acculturation are more likely to choose to participate in the interview using English or both 
English and Arabic whereas respondents with lower level of acculturation are more likely to be 
interviewed in Arabic only. Also, as long as English is used during the interview, no matter fully 
or partially, the likelihood of providing extreme responses decreases. In addition, after 
accounting for the indirect effects, some significant direct effects still exist depending on the 
type of acculturation indicators, suggesting that the language of interview partially mediated the 
relationship between acculturation and ERS. Finally, acculturation exerts a larger effect on 
questions with a 5-point answer scale than those with a 3-point scale, as all five acculturation 
indicators are significantly associated with ERS when a 5-point scale was used, while only two 
acculturation indicators have significant impact when a 3-point scale was used.  
These finding are consistent with the theoretical expectation that, in an honor-based 
collectivist society, such as the Arabic world, respondents are more likely to use ERS when 
expressing opinions in a survey in order to demonstrate assertiveness and decisiveness, maintain 
the reputation of the respondent and close associates, and earn respect, all of which are 
mainstream values in such cultural contexts (Uskul, Oyserman, and Schwarz 2010). As Arab 
Americans become acculturated in the U.S., they are likely to carry both cultural norms with 
them and selectively choose one to follow in a specific context. The language of the interview 
creates a specific communication context in which certain aspects of the cultural norm are 
activated by the language used by the interviewer and respondent. This priming effect of 
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interview language can shape the cognitive processes of answering survey questions and hence 
influence the response behaviors. Consequently, the responses given by the respondents will 
reflect the cultural norm associated with the language. For example, if the interview is conducted 
in Arabic, the honor-based culture will be primed and it will influence the response behaviors, 
such as ERS.  
One contradictory finding is the positive direct effect between interaction with other race 
and ERS, which suggests that acculturation results in more extremity. However, it is entirely 
possible that social activity such as visiting others’ home or having others at one’s own home is 
determined by personality. Those who interact frequently with people of other races may interact 
even more with Arab Americans due to their extroverted personalities. It is also entirely possible 
that the non-Arabians are also from cultures that promote ERS. However, the data at hand do not 
allow me to test these hypotheses. The absence of some acculturation effects on the 3-point scale 
is not entirely surprising. In a study across four countries, Clarke (2001) finds that the ERS 
differences from 3-point scales are smallest, in comparison with longer scales. The finding is 
consistent with this literature in that the ERS differences across respondents with various 
acculturation levels are smaller or absent in 3-point scale questions versus 5-point scale 
questions.  
The DAAS was not designed to assess response style and, consequently, has several 
limitations. First, the questions in the analysis address a few different topics, which suggests that 
the result is not driven by the content of certain questions. However, as Greenleaf (1992) 
suggested, I would ideally prefer questions that cover a wider range of subjects. Second, in order 
to study the scale length in a more rigorous manner, future study needs to experimentally 
manipulate the scale length, while maintaining the same question content. Third, the survey does 
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not contain any acculturation scales and hence I am not able to compare the predictability of ERS 
between scales and the subjective acculturation measures such as those used in the analysis. 
Fourth, the findings suggest that the effect from language of interview on ERS is due to the 
priming effect of the language. However, it is also possible that some structural aspects of Arabic 
itself can contribute to Arabic language interview respondents’ more frequent use of ERS than 
those interviewed in English. In order to test this, it would be necessary to randomly assign bi-
lingual respondents a language of interview so that one could separate the culture from the 
language itself. Fifth, I acknowledge that generalization of the findings from DAAS can be 
limited since the survey was conducted in an area with a high density of Arab Americans. More 
work needs to be done to explore the response style among Arab Americans who reside in areas 
with a lower density of Arab Americans since the acculturation process can be different in such 
areas. 
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Appendix 4.1 Question wordings and response options. 
5-point scale questions 
D16a. For others to know me as I really am, it is important for them to know that I am (religion/ 
have no religion/ am atheist/ other).  
D16b. Being (religion/ have no religion/ am atheist/ other) is a major factor in my social 
relationships.  
D16c. I identify with other (religion/ have no religion/ am atheist/ other)s.  
D16d. (religion/ have no religion/ am atheist/ other)s are not respected by the broader American 
society.  
F5. The United States is a land of equal opportunity.  
F6. Income differences in the United States are too large. 
F7. Immigrants are generally good for the U.S. economy.  
F8. Immigrants increase crime rates.  
F9. Immigrants make America more open to new ideas and cultures.  
F10. And last in this set, the government should give a special tax break to parents who send 
their children to religious or private schools instead of the public schools.  
H8. Since 9-11, as an Arab (Chaldean) I worry more about the future facing me and my family 
here in the US.  
H9. To what extent do you agree or disagree with this statement: I feel at home in America.  
H16. The Arab American community is doing all it can to assist in the fight against terror. 
Response scale for questions D16a-H16 is strongly agree, agree, neither agree nor disagree, 
disagree, or strongly disagree. 
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3-point scale questions 
C35A. How well different organizations serve community needs...Churches 
C35B. Mosques 
C35C. Village or town clubs, such as Ramallah or Bint Jebail? 
C35D. Business and professional associations 
C35E. Civil liberties and anti-discrimination groups 
C35F. Arab and Chaldean social service agencies 
C35G. Local Arab media 
Response scale for questions C35a-C35f is very effective, somewhat effective, or not effective. 
C36A. First, think about American news coverage of religion and religious people.  
C36B. Next, think about American news coverage of Islam and Muslims.  
C36C. Next, American news coverage of Arab/Chaldean Americans.  
C36D. Next, American news coverage of Israelis.  
C36E. Next, American news coverage of Palestinians.  
Response scale for question C36A-C36E is biased in favor, balanced, or biased against. 
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Appendix 4.2 Proportions of Extreme Responses for Each Question by Acculturation Level. 
 
 Years in the U.S. Parent born in 
U.S. 
Home English 
only 
Watch Arabic 
TV 
Interaction 
with other 
race 
 0-23 years 23+ years Both 
outside 
U.S. 
At least 
one in 
U.S. 
Other 
language 
English 
only 
Not 
watch 
Watch Never At least 
once 
5-point scale 
D16a 0.38 0.31 0.36 0.24 0.36 0.26 0.29 0.39 0.34 0.37 
D16b 0.26 0.21 0.25 0.16 0.26 0.16 0.20 0.27 0.24 0.25 
D16c 0.27 0.22 0.24 0.22 0.26 0.17 0.20 0.28 0.25 0.25 
D16d 0.24 0.18 0.21 0.22 0.21 0.20 0.19 0.23 0.19 0.23 
F5 0.48 0.47 0.48 0.44 0.47 0.49 0.49 0.45 0.48 0.44 
F6 0.33 0.27 0.29 0.32 0.30 0.29 0.27 0.32 0.30 0.29 
F7 0.39 0.30 0.36 0.22 0.37 0.24 0.31 0.38 0.35 0.34 
F8 0.21 0.19 0.20 0.19 0.20 0.17 0.20 0.19 0.21 0.18 
F9 0.39 0.35 0.38 0.31 0.38 0.32 0.32 0.42 0.36 0.38 
F10 0.25 0.22 0.23 0.26 0.23 0.23 0.20 0.26 0.24 0.24 
H8 0.29 0.24 0.27 0.22 0.28 0.24 0.23 0.30 0.22 0.32 
H9 0.36 0.59 0.45 0.69 0.43 0.69 0.60 0.37 0.46 0.48 
H16 0.35 0.30 0.35 0.16 0.35 0.21 0.25 0.39 0.34 0.30 
3-point scale 
C35a 0.57 0.49 0.53 0.54 0.51 0.60 0.58 0.49 0.53 0.51 
C35b 0.42 0.43 0.44 0.36 0.43 0.41 0.43 0.44 0.44 0.41 
C35c 0.36 0.38 0.38 0.31 0.38 0.33 0.36 0.38 0.39 0.36 
C35d 0.35 0.35 0.35 0.31 0.33 0.40 0.39 0.32 0.34 0.36 
C35e 0.38 0.37 0.38 0.37 0.38 0.38 0.36 0.41 0.34 0.42 
C35f 0.43 0.50 0.49 0.35 0.48 0.41 0.47 0.47 0.47 0.47 
C35g 0.38 0.45 0.42 0.37 0.44 0.32 0.39 0.44 0.40 0.43 
C36a 0.41 0.38 0.39 0.43 0.38 0.42 0.39 0.39 0.31 0.52 
C36b 0.54 0.49 0.51 0.54 0.51 0.56 0.49 0.54 0.43 0.65 
C36c 0.47 0.35 0.40 0.44 0.39 0.46 0.39 0.43 0.29 0.56 
C36d 0.77 0.76 0.76 0.81 0.75 0.80 0.74 0.79 0.70 0.83 
C36e 0.71 0.70 0.69 0.78 0.69 0.76 0.71 0.70 0.64 0.76 
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Chapter 5 
Conclusion 
The purpose of this dissertation was to explore some sources of response style bias, a 
unique measurement error associated with rating scales. This dissertation had three primary 
objectives. The first objective was to evaluate the data collection mode effect on response style, 
and the interaction effect between mode and race/ethnicity on response style (Chapter 2). The 
second objective was to investigate the response style bias resulting from the use of an item 
specific scale and compare it to the response style bias for an agree/disagree Likert scale 
(Chapter 3). The third objective was to explore the relationship between acculturation and 
response style among an ethnic minority group (Chapter 4). The ultimate hope, of course, was to 
provide some practical applications as well as theoretical contributions to survey research. 
Chapter 2 examines the mode effect on acquiescent response style (ARS) and extreme 
response style (ERS). More specifically, it compares the differences in response style between 
face-to-face and Web surveys using the 2012 American National Election Studies (ANES). The 
findings from this study imply that the Web survey elicits less ARS and ERS than the face-to-
face survey. These findings conform to the theoretical expectation of both types of response 
styles. The impression management concerns motivate respondents to provide acquiescent 
responses since these are seen as more polite. In addition, giving extreme answers is seen as 
more sincere because they are easier to interpret than intermediate responses. The presence of 
interviewer in the face-to-face mode makes the respondents more likely to present a more polite 
and sincere image and hence use more ARS and ERS. 
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Chapter 2 also finds that the mode effect is larger for black than white respondents. Some 
previous studies have found that racial and ethnic minorities show more ARS and ERS than do 
white respondents (Bachman and O’Malley 1984a; Bachman and O’Malley 1984b). Chapter 2 
shows that, although black respondents still reveal more ERS than white respondents in the face-
to-face survey, the difference in incidence of ERS between race groups disappears in the Web 
survey. This is an important finding in that our previous knowledge of the relationship between 
race/ethnicity and response style may only apply to the face-to-face survey. Whether or not the 
same relationship holds in a different mode may be a fruitful line of future research. 
Chapter 3 expands the research on ERS to consider differences between the 
agree/disagree (A/D) scale and the item-specific (IS) scale. The IS scale was developed mainly 
out of the concern about ARS bias in surveys using A/D scales. Although previous research has 
shown that the ARS is reduced when the IS format is used, not much is know about ERS in the 
context of IS scales. This study examines a within-subject and between-subject experiment 
embedded in the 2012 ANES. The result shows that ERS exists in the context of both A/D and IS 
scales, although the patterns are different. The ERS for the A/D scale reveals a contrast between 
the two endpoints and the midpoint of the rating scale, while the ERS for the IS scale shows a 
contrast between the two endpoints and the three options in between. The longitudinal design of 
the experiment allows for the examination of the stability of ERS within respondents over time. 
The findings indicate that, although the scale format changes across the two waves of interview, 
the ERS remains stable. This suggests that ERS, or response style in general, is primarily 
determined by some respondent-dependent characteristics rather than question formats. 
Chapter 4 studies the relationship between acculturation and ERS using a sample of Arab 
Americans. Researchers believe that the various cultural backgrounds of respondents are 
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reflected in their response behaviors and that response style is one of the culturally influenced 
behaviors. Arabic culture is an honor-based collectivist culture (Uskul, Oyserman, and Schwarz 
2010). Such a culture promotes a decisive and assertive answer, such as the extreme response, as 
a way of showing one’s unambiguous attitude and standing, an important quality in an honor-
based society. The results confirm these hypotheses. They show that, as the level of acculturation 
increases, respondents become less likely to select the extreme responses. In contrast, less 
acculturated Arab American respondents are more likely to endorse the extreme responses. This 
study also finds that the language of interview mediates the relationship between acculturation 
and ERS.  
This dissertation was a first attempt to investigate several previously unexplored issues 
related to response style. Findings from this study will inform the design and implementation of 
surveys using rating scales. The complete elimination of response style is a daunting task. It may 
require that survey researchers reconfigure survey design and data collection paradigms in ways 
that exceed our current imagination. I deeply hope that this dissertation will pave the road for 
future research on response style, and survey measurement more broadly.  
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